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To 



all to T^hom these presents shall come, &c. 
Now KNOW YE, that in compHance with the said proviso, 
I the said Charles Earl Stanhope do hereby declare, that 
the foUowing written description, and drawings hereunto 
annexed, contain a particular description of my said dis^ 
covery or invention ; that is to say : In the first place, 
the object of- my said invention is to construct ships and 
vessel^, which, as far as it is in the ns^ture of things possi* 
l^le^ shall uuite the maximum of advantages with the 
Vol, XII. — ^S£c«ND Series. S . minimum 
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rrunimum of disadvantages ; and especially with respect 
to the following, amongst other, important .properties ^ 
miz. That ships and vessels constructed agreeably to- my 
said invention shall be capable of sailing very fast, ons 
every point on which ships in general usually sail ; and 
shall likewise (^vlien properly rigged) be capalile of -sail- 
ing very near the wind, and of weathering, most admira-% 
bly. That ships and vesseU constructed agreeably to my 
said invention shall ride very easy at anchor ; shall be un- 
commonly livot^'iri a i^Ug;h' ife|i, apd^the tn a head sea ;: 
and shall be what is technically called excellent sea-boais^ 
That sliips and vessels constructed agreeably to my said 
invention shall have the valiiabte property of drawing 
much less water than is usual for such ships or vessels as 
^re of the same number, of tons respectively, arid as are 
{^t the sap^e time good sea-boats. It is ia very iiAportant 
fact, that the resistance of wa.ter increases gi^duatly and 
regularly as tjie depth of the water increases^ akhough^ 
in a less rapid rati6; sa th^l^thefninimiiinott^i^tsLtice 
to the progressive motion of ships and vessels cannot be 
obtained, except upon the principle of tlifeir being sa 
constructed as riot to descend iritjo'tbat patt df 'the fluid,, 
where the unalterable }a*w respoc^ihg fluids would render 
the resistance sq much more considerable than, at a more 
moderate depth. To construct ships and vess,els of a, 
small dmught of waler, withtl^e tmximwn el advantages,, 
is a faigk Mid unpoctant problem^ which neveir.basbeea 
solved, to.lhei>e8ti of Iny .kriowtedge^ or belief,, by- any 
other person ; but wbiQk I have endeaveured. to> solve,, 
and I trust successfully. When the draught of water is. 
unnecessarily great, it is. bigUy disadvantageous, in an. 
immensft variety of respects. 

The object of my said invention isalsoi tbabshipft and 
vessels constructed agr\3eably thereto shall have the ex- 

oelleot 
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H^dlltnt property of making less Iee*.way than other ships 
or vessels of the same draught of water ; and shall have 
the lateral resistance to the lee-way morre mechanically 
and more advantageously applied than in any other ships 
or vesseb of any drauglit of water whatsoever ; and shaH 
flipreover have the advantage of not being made to heel 
by means of such lateral resistance, as, in certain situa^ 
tions, is the case when keels are used, which, from their 
nature are always nn^re/itifically placed too -much below 
the center <>f .gravity 'of the ship or vessel. That ships 
and vessel constructed agveeably to my said invention 
shall, ncitwithstanding their comparatively small draught' 
jof water, have suffictetit stability to carry proper sail ; 
and that they shall roll and pi^h less than ships or vessels 
t>f the eommon construction. That ships and vessels 
«enstriicted agreeably to my said inrventiou shaH be capa- 
ble of keepii^ a true and steady <:ourse ; and shall be ca-> 
pable of being, at pleasure, turned readily and rapidly 
out of their ^course, by means of the rudder, or by means 
of the gills hereinafter mentioned t-o be used for that pur- 
pose ; and shall also be^^apable of coming about well in 
stays. And that ships and v6sdel<$ constructed agreeably 
to my said invention (if properly rigged) shall, when sail- 
ing near the wind, be capable of having their long axis 
Jcept in, or nearer to, the intended course, than has ever 
yet, been vaccomjJished by any other method wiiatso- 
lever. 

Ani, secon(By>, the figures hereunto annexed, from 1 
to 1, both inclusive, together with the exptarration thereof 
herein grven, contain a full description of one ship or 
vessel to be constructed :agreeabty to my said invention, 
in order that I may be the better enabled to explain here- 
inafter the nature, of my said invention generally, sind 
the manner in whi^cb it is to be jx^rformed. 

3 » Fig 



4 Jkclentjor Impraoeinmtsinthe J^fmnp 

Fig. 1 (Plate L) represeDjts the hull of ^ ship or vesset 
instructed agreeably to my said inyentioD^ supposed to 
be viewed from below. 

Fig. 2 is a side-view of the hull of the aame ship or 
Tessel^ and is that representation which is qommonlj 
called the sheer-draughjt. 

Fig. 3 is a ihidship-section of the boundajry of the hull 
tS the same ship or vessel. 

Fig, 4 is a perspective front-view of th§ bwH of the 
same ship or vessel. 

Fig, 5 is 9 perspei^tivi^ steru-view pf the hull of th© 
isame ship or vessel. 

lo Figs. 1, 2, 4, 5> ^^nd 8, the jcorresponding cplours * 
represent corresponding perpendicular distances from the 
lowest part of the' ship or vessel. And the corresponding 
letters in the difTcrent figures represent corresponding 
parts. 

Figs,, 6 and ^ represent respectively an oblique section 
of the hull of the same ship or vessel, from U to «; V, in 
Fig. 1 , The difference between Figs. 6 and 7 is this : in 
Fig. 6 the gills hereinafter mentioned, invented by nje^ 
are represented at W w^ down or open j whereas in Fig. 7 
those same gills are represented at W w up, or shut. In 
this latter case, the outward surface of the gills is exactly 
flush or level with the outside of the ship or vessel, a$ 
|th.6ir thickness may be let into the plank. 

A gill is the reverse of a rudder. A rudder, whether 
of the common sort or of the equipollent species, is a thick 
instrument (geaerally of wood), that works on an axi$ 
which is vertical, or nearly vertical. Whjereas a gi)l is a 
thin plate of stiff metal (that need not exceed three- 
eighths of an inch in thickness), and that works on an 

♦ The 'colouring is necessarily omitted in the plate. 

axis 
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itxis which is horizontal, or nearly so« A gill might also 
lie made of wood, or of any other strong substance ; but 
metal is far preferable to wood for that purpose. That 
commiM) sort of cast metal, which by many of the foun* 
ders is called strong metal, and which is composed of teu 
parts of pure copper and of one part of grain-tin, when 
cast flat, clean, and perfect, will (amongst others) be 
very excellent for casting gills ; as various experiments 
made by me with that metal^ for these last twenty years, 
fully convince me« The gills may also be made oi 
wrought metali .or of wrought metal combined with cast^ 
or of a combinajtion of metals^ or of any combination of 
strong substances. It will be proper to make the lower 
edge, and also the fore and aft edges of the gills sharp, 
Ui order to diminish their resistance through the water 
wheu down or open^ 

In Figs. 1 and 2 a great number of gills are re- 
jNresented, at the hjead->eod of the ship or vessel, be- 
tween b and ^, in those two figures respectively, as the 
gills 'would be seen in perspective if shut or up. Gills, 
similarly or otherwise situated, may be placed on the op*" 
posite side of the same ship or vessel at the bead-end, 
and on both sides at the stern-end also, I <^n apply to a 
ship or vessel (in the same ship*planes, or in any other, 
fewer or more ship-planes) one set or tier of gills only, 
or two or more, as circumstances may require. And I 
can open or shut any one or more of the gills, as I find it 
expedient^ I applied a small number of gills to a small 
vessel of mine, both at the head and stern, many years 
ago with great success; but I herein describe the true 
scientific method of producing a most admirable com« 
bined effect, which I believe to be without a parallel, in 
the history of navigation. The head gills are of the most 
importance* But the stern gillis, particularly when act- 
• ing 
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ing in proper combination with the head gilts, are Ifk^*' 
ivise highly useful. H^ead gills, or stern gills, or head 
and stern gills conjointjy, may be used ekher \^ith the 
rfidder or witUoHt it ; and alsO as substitutes for the rud^. 
der, in case it should ever happen to be lost or rendered 
unserviceable. The head gills tn particular are admira^i 
bly calculated to assist a ship or vessel to weather well ; 
and to put her bead about rapidly, iti critical situations, 
where no time can safely be lost. The lairboird head gills 
ihay klso be made to act in conjuncttojo With the larboard 
stern giHs for putting a ship or vessel ialK>ut ; and th0Starw 
Inward head giHs may likewise be mdde ko ssdt in ^ohjotic- 
tion with the starboard' stern gills to produce a similar 
effect. The gills may moreover be used cross-fashion ; 
that is t(r sajr, the larboard head gilfe may be used rti . 
tjonjunction with the starboard sterji gills, and the star- 
board head gilfe may be used in conjunction -with the lar-^ 
board stern gills. A paCrallel motion, sideways, may be 
given to the ship or vessel by either of ftbose two last- 
nlentloned methods; by ^vhich means a ship or vessel 
may be made to weather incomparably, and in certain 
eonfiried situations might be saved, when otlwrwise she 
might perhaps be wreck i^d. 

' By means of the very advantageous parallel motion 
mentioned above, a ship or Vessel constructed agreeably 
to my said invention, instead of making Le-way^ might, 
on the contrary, be made to go up towards the wind, 
and to make wind *tcay^ if I may be aliowed that ex- 
pression. In certain rises, when the ship or vessel might 
otherwise become quite ungovernable, from the loss of a 
patt of her masts and rigs^rng, or other cause, I can use 
the* gilfsjin proper' combination, in ord'er to assist in 
|)reventtng her fridht sheeHng i-n that very dangerous 
mannerwhieh w?thmitiiuch Ikiijeficiaf assi'stance she might 

d^ 
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ia^ Aud this might preserve the ship or vessel from de^ 
sCruetion when otherwise she might be lost ; especially if 
sb^ were to be in such distress on sope dangerous Jee* 

A, 

sboyre. 

Each gill m^y be made about two feet squar^e^ or 
of any other proper size. Each gill should have a pair 
of strong hinges, or of external or internal pivots, at it^ 
tipper side^ by which it is to be conndbted to the side of 
the ship or ve^seU One ad vantaigeous mode of opening and 
<^shnttir|g theg^Us is as follows : the line Wu^'m Fig9«. 
6 and 7 respectively, represents the side-view of a bar,- 
which I term tbegUl-bar, - winch is screwed or riveted ;to 
the inside of tbegiU Wv?, or is cast with it; which giJl* 
bar W u is moved from the inside of the ship or vessel* 
in order to. prevent the water of the sea from getting, 
into the-ship or vessel through the aperture in- the plank 
through which the gilUbar passes, ther-e is fixed in the 
inside of the ship or vessel, at. each giil, a water-tight 
vessel of wood, or of any proper metal (such as copper ]i 
within which thegili-bar ismade to move or act, whilst it 
b.perfonuiog the operation of opening or of shotting th^ 
particular gill connected therewith^ in the manner ab(»v^ 
e^x plained. TI^ <abovc->mentioned water-tight vessel is 
only about four inches wide, inside measure, in th^ for^ 
a^nd aft direction Of the ship or vessel. It may be fiaached 
outto the inside of the plank through which the gill- Uur 
passes by xnej^s q^ flinches, placed fore and aft i)pon th^ 
said water--tigbt vessel. Every other giil may be«opeued 
or diut inta similaf' manner. The dotted lines in Figs. 6 
and 7 respectively, represent the said water-tight vessel. 
I'have dj^^ent mjethods of moving the*gill-bar from the 
outside of the water-tight vessel within which that gill-bar 
jfi inqlo^ed. . But o«e of the best ways is by means of an 
hori^^ntal stuffing-box in the side of the said water-tight 

vessel j^ 
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vessel, through which stuffing-box' an axis should pas^# 
The cominumcation between the hand or other tnoving^ 
power and the gill-bar may then be made by levers, con- 
nected with the said axis, or by racks, or by any other 
■well-known method, or otherwise howsoever. I can also? 
use vertical or sloping stuffing-boxes, or I can use stuf- 
fing-boxes with pulling or pushing bars, or I can evea 
use long pipes,' open at their upper end, without anjr 
stuffing-boxes ; but the above-mentioned method, by 
means of stuffing-boxes, is the method that I should 
prefer. 

In Figs. 6 and 7 reajectively, one viery simple and 
equipollent method of performing the sard operation is 
represented. In thosd two figures z is the axis above 
mentioned. The line s: * represents a lever, fixed thereon, 
on the outside of the above-mentioned water-tight vesseK 
A catch or catches, or other convenient fastening, may 
be applied to that lever, or otherwise, in ordfer to keep 
each gill either open or shut, as occasion may require. 
The line z x represents another lever, fixed on the said 
axis, in the inside of the same water-tight vessd.' This 
last-mentioned lever z x communicates with the gill-bar 
by means of a bar x w, which has a joint at each end of it. 
Levers, or other communications, nitght be led from the 
gills to the pilot, or other officer, on the upper deck, or 
elsewhere ; or a man or lad ma}' be stationed near the 
difierent sets of gills. The word of aommand may bei 
given to the gill-attendant, or gill-attendants, through 
speaking-tubfBs, or otherwise, from any part of the ship 
or vessel. The gills invented by me, and described above, 
are not indispensable parts or appendages of a ship or 
vessel constructed agreeably to my said invention ; but 
they may be most advantageously and most usefully ap^ 
plied or fitted thereto* 



C^nsirueiwn, and Manner of building Ships. S 

And, tbirdly, the nature of my said invention consists 
iii «i hew fdnh and constrbction of ships and vessels, and 
in a nbw^ind scientific cbmbin^tion of proper horizontal 
and veirtibal ship-lines, as (described above, or foanded 
on ihe same principles. Aiid my said invention consists 
also in ja new method of rendering a ship or vessel (whea 
pi'operly rigged) capable of sailing uncommonly near the 
ivind, and of weathering in a iqanner superior to any 
other ever yet practised. And this I propose to accom- 
plish by means similar to those above described, or to 
some of them, and to be used to the extent necessary to 
produce the very desirable effect above mentioned. And 
the proper mckle of accomplishing this grand object last 
mentioned, is bymeans of the very extensive head and 
stern ship-planes contrived by me, and plaeed, with re- 
spect to the other parts of the ship or vessel, in a proper 
situation ind direction, as described above. And it is a 
circumstance peculiarly fortunate, tliat the very form 
and construction which I have invented, and which t 
Jhave discovered to be the most advantageous for ships 
and vessels, supposing that the gills invented by roe be 
used, is likewise the exact form and construction which 
i} the most scientific and the very best for ships and ves- 
sels, exclusive of the use of giHs. And all such ships 
and vessels as shall be constructed agreeably to my said 
invention I shall term " Siarkkope W^aiherers^^ in order 
to distinguish them from all ships and vessels built «ipon 
any other principles of naval architecture whatsoeva^* 

As ships and vessels constructed agreeably to the prin- 
ei|des of my said invention 'may be of an immense variety 
of sizes, fimn a boat to a ship of the greatest burthen, 
and may also, 'in some cases perliaps, require to be made 
deeper in their hoFd, or to be othertrise varied in the tt*^ 
lative dimensions of their respective parts^ in order ta 
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oxiswer sqme particular purpose or purposcii in the best 
<liaaner possible; I can vary the dimensions .specified 
above^ both absolutely and relatively ; I can increase or 
mry the length <of the midship-body ; and I can likewise 
vary the ^lorizontal and the vertical ship4ines,. and the 
i^umber, direction , and inclination of the gills, without 
departing from the true principles of my said inrention. 
But a^ great or violent deviation from the specific species 
^f shiprlineS) delineated in the figures above mentioned^ 
irill not be desirable. 

. It will Ij^e advantageous to have a decl^ at each height 
^here a gunwale is represented in Figs. 2^ 3^ 4, apd 5 ^ 
but I can incline the part wale-reared^ or omit it en- 
tirely. By continuing the oblique sides of the ship or 
vessel bjgher up, or , otherwise, I can so increase ^e 
breadth pt her deck as to bring her within the statute di- 
mensions of one foot in breadth for every4jire« feet and a 
balf in length. I. can also add various upper works when 
iqpquired. , I can also make all the decks exactly levels by 
comparatively raising the middle of thp deck or decks : 
Qt I can oinit the sheer of the aft part only, of the ship 
^r vessel, by, keeping the upper lines represented in 
Fig. 5 as low as the corresponding lines represented in 
ijhe Qiidship section Fig. 3, or otherwise howsoever. I 
can also introduce some convex, or even some hollow, 
horizontal ship-lines. I c^n either use a common rudder 
or the equipollent rudder,, which ^ was above seventeen 
years ago invented by me, and executed soon after with 

» • • ■ * 

success ; or. I can even use the gills instead of any rud« 
dfit whiatever. And I can Ul^ewise apply a keel or keeU 
to a Stanhope- weath^rer, especially if sh^ shall be. of a. 
small size; although, generally speaking, I disapprove 
of %py keel, for the reasons assigned above. And I cani 
likewise make sundry otbor alteriitions and vanstiona 

Cr 
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without at all departing from' the true |iriiiGiplci of mj 
said invention. 1 ' ' • 

And^ fourthly j tfie manfier in which my saM in«^entie# 
is to be perfbrmed, is as' follows : bat I dedave generallyy' 
and once for aff, that, as to the mere ifianner bcMnafter 
mentioned of etecoting the work (even where svck mao^J 
ner is new, and 'contrived by me), I claim i^drex^iltivi 
privilege relative to sach mode or manner' df e^JE^utingf 
the work;' 1 can build the ship or vessel in anj^diie<tf 
the most approved -methods heretofdrb prattb^^ oris 
any other sufficient mai^ner^ by 'means of whidi-die ^mK 
per scientific form can be' obtaSh^. I ean^ as usually 
build her with planks placed oh the inside of the ribs ot 
timbers', a^ weH zs #itb planks placed oh the outside of 
them ; or I tan build her without the eommdn' innd^ 
planking, by proportlbhably increasing the thicknesb kk 
the planks wfaicA are on ^e "ocftside of thd ribs cfr timbers* 
This latter method is tfse antient'roethod ; '«rfd, in my 
opinion, it ought again to l^ revived. It^is iety fit 
preferable to that prejudicial tuodeirn iiiode of sWplbiiilSu 
ing by means of double plankings by whicli thb rfl» or 
tim1)ers are exclqded from \h6 'fresh aii^ and become 
therelgr mucb more liable to dtc&y. " • *• i » 

The following most iinporikai^t fact is reported by th^ 
commissioners of the land revenue in their eleventh rc^- 
port, viz. that '^ the niedium duration of theiihips which 
compose the present navy, taken one with afiothet, is 
only about eleven years and khree quarters.** This fact 
does, in iny opinion, clearly prove the absurdity of the. 
present practice. Besides, a given quantity of plank, 
in thick*stufF, placed wholly on the outside of the ribs, 
will bd considerably stronger than the saiUe quantity of 
p)^k in two thinner planks, part placed oh the outside 
of the ribs^ and the remaining ps^rt placed on the insiife 
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of^benif Besides, by reviving the antient method q( 
single planking much expeDse of sawing, and of tree- 
isa^lingi ^a^d of other Uboar^ would be sanred . Besides^ 
it i$ evideutyi:(ihatou^ide pjank^ of tbic|c*3tu(Fy^ six Indies^ 
thicli: lor .exaniple, would not ^require t^at tiae ribs or 
timberS'^^ould be placed ftp near to f|ach other^ as in the 
^ase of the outside planks of a ship or ves^gl being only, 
froii^ ^^V^ to fpur JQcties in thickness, ^o; that the an- 
tient m^ttiod of . thick plapkiog being reTived), would^ on 
^^.n^erate; computatioa, saine upwards of oue-third of 
the ri)>s Qf a ship or vessel of any given size, and yot add 
very considerably to her strength. Besides, that antient 
inetjiod h^ts also the great advaritage of beipg; much more 
Etafe yeith respect to accidents from* fire ;^> inasmuch as the 
c^irtside planks, when in.<;ontact wi^i the w^er^. cannot 
b^irQ.; ;but tbis^ is not t^ case with respect to planks 
placed; on the .inside of the ribs^ and sufirounded by air. 
^sides^; sljiips* or vessels, by (Ming only single planked, 
^pi44 . be :nuich ^ess li)^ely %q be infested with vermin, 
and in^ould .b^^<|llQre healthy for the qr^w. Besides, 
a^ips or /vessels, by being only single plan^4> '^youl^ 
)ie much |ess. \\aJo\t to those tremendous .^^ngers to 
which, from their being bqi^ on the moc^n constroc-* 
tjipn, ,t})ey.are evidently expos)^, by reasoi^ of . their tim- 
bers bGCQUjing freijuentlj, unperceived, in a state of dcf^ 
payv Npw^.it is evident that there is nafprm of sliips or 
vessels wjhatso^er which can be equally adyaptageousi^ 
that of the Stanhope- weatherers above described, in ret 
spect. to tlip obtainment of the various advantages la^t 
i^ientiooed. Besides, the form of the said weatbercrs is 
pecuqariy well calculate(j| to assist the iu^roductioo of an 
improved mode of coppering ships and vessels. It is 6^^ 
vious that sliips and vessels of the common form (or of 
»ny form approaching thereto)^ with curved verticaUhig- 
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hare sheets of .copper, or of aify ot)ier propi^r metal,. afH 
plied to ^heir bottoms in the intimate manner which i«^ 
necessary for perfection. | niyself did, above sixteen, 
years ago, malce the following, observation* I ytas tb^i^ 
yittting a yard of one of the ablest 8hy)*b)ijlder8 in tbi^ 
country. There was a vessel cm the stocks. His men. 
bad yearly finished, coppering Jier bottom. I as^ed, and 
obtained .bis pefmissjpn, to dr^ye |he en() of my walking* 
stick into hercoppcf ahea^qj^. The stick eptened ii^ 
the thin cogpej: sheet with nearly « the same ease that if; 
WQUI4 have entered into a thick sheet of s|ropg brown 
p^per; and by drivji^g my s^qk bn forcibly,, in. an ob^ 
]iqae horizon^ direction^ Tripped the sjieets of copper^ 
^ pr several feet in length, with, great ease. 

A §tanhope»weatherer is capable of being coppered ii| 
a, very superior style, as hereinafter mentioned. About; 
the year 1717 1 invented an excellent composi[]don (but tp 
which I do not* wish, to claim any exclusive p^fivilege)^ 
which comjposition I have fretjuently applied, toi various 
useful purposes* It is compo^ of three measures of 
pounded chalk., very dry,, or dry brick-du^t, and of one 
measure of thick (but not ropy) vegetable tar, first weU 
mixed, and then boiled together to tha consistency t£ 
bees-tvax. About the year^ t7S^4 I caused the decl^ of the 
^ent, an ambi-nayigator vessel of niy invention (which 
was about one hundred an^ eleven feet in length), to be 
covered with that chalk-rtar composition ; and \ should 
recommend it, or the said brick-tar composition, to. be 
tised ^or die decks of the weatherers invented by me. In 
tb^ year 1790, find since that period, I have used that 
same sort of composition for covering the bottoms of some 
small vessels, in various ways, and for applying sbeath« 
ing. I ^ould^also recommend that the ^aid composttiou. 

cat 
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Anie 'Otber proper substitute, be ujjed in the fWlowing 
loanoer, for coppering the bottoin of a Stfeinffope-wea- 
tiierer, supposing that copper sheatliing be used, A thii» 
coat of the composition, about the thicknessof a sIiiHing^ 
ffiouid in dry weather be ]aid hot, withabot tfaicV 
troweff, on the planW tote sheathed. But no brown pin 
per should be applied, ks^istoo often most absurdly prac* 
-tised. A siniiilar tbiii coali'sbould 'be^faid hot an that side 
c^tbe coppirr which is intended to be next to the pbnks, 
the sheets of copper having first been'madb inoderatteljr 
and regularly hot.' ' A thick toiiy about, iwie quarter of 
an incb thick, shduld then be trowiSlecf oii, ov^r th^ first 
coat which ^as laid upon tlie planks. "THc^'hot sheets of 
popper should then bf't^isidlj aj^pHed,' and should b0 
pmde to bed as ftat Itnd as- firnlly as possible, by means of 
llat wocklen miallets. Thiei brick-tar coinposition is that 
whic^ I shbiild prfefer for "th^t purpose. 'The sheets df 
boppler should be lapped orier each otner atbout tw& 
ihcfaes, and they should bd nailed thirou'gh tbe said lap as. 
ttsual. This should b^ done Whilst t^e^cdmpbsitfon is still 
tot. I should also recommend thatwrought-Sron ktiees, 
such as have long since beeii applied in buildfhg the shi]^ 
of the East India Company, should be use4 for holding 
together the tiAbers of a Stanhope- weathever, " 

Another great advanta'ge of a ship or vessel construct- 
'^i agteeabfy to my said invention is, that the planks or 
thick-siuffj when property tree-nailed or bolted, and 
caulked, or rabbeted, will not have the same degree of 
pernicious tendency to start from the ribs, or to spring a 
butt, asistrhe case with respect to ships and vessels of 
the coihtnoh construction. That fatal accident has been 
'supposed to bave been the cause of the loss of man; ^hips 
and their crews. By an analytical experiment which I 
made in the year 1790, or^ a vessel (about Tifty feet in 

length) 



Chnstruction^ and Mmmtt ffU/iitding Shifi* 1| 

length) before and after she yfms planked> it was cleail^ 
proved that the principal strength of ships and vessels re- 
suits not near so much from the ribs and timbers as from 
the planks thereof. I do not approve of building ships 
and vessels n'ith horizontal timbers in lieu of ribs, nor ol 
building them with horizontal tmibers and slight ribs^ as 
some persons have proposed. I approve of stout ribs ! 
but there need not be so great a number of ribs, of equal 
strength^ in the case of single as in the case of double 
planking being used. The tree«nails should not (as is too 
much the usual practice} be driven quite perpendicular 
to the surface of the plauk ; bat the outside end of each** 
tree-nail should be made to incline a little towards the 
outside edge of the plank to which it is the nearest, oi: 
else the tree^nails should be inclined in some other direc- 
tion ; but they never should be at right angles to the face 
of the plank*. In caulking decks in the usual manner, one 
great inconveniencie afterwards happens. The power of 
the caulking- irpns is often superior to the power of the 
nails or spikes of the deck^planks. This tends to drive tlw* 
planks outwards ; and it has Ukewise the pernicious ten- 
dency to drive outwards also the very sides of the ship of 
vessel. In order to prevent this great evil, it would be 
well to have two planks, each of them one inch thicker 
tlian the rest, and to let them an inch into the deck- 
beams, towards the two extremities, but not quite at the 
two extremities of the deck. Even more than two such 
thick planks might be used with advantage. To every; 
deck a like method may be applied. 

A great oiany years ago I made use of a plan, founded 
OB the same.prinoiple, for anotheristrong purpose, and it 
aoswered most admirably. Thick-stuff, one inch thicker 
than the other planks of the bottoms and^ sides respec* 
titely, mig&t with peculiar advantage be similarly ap- 
plied 
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pned both to the bottom and to the sides of Stanhope^* 
freatherers ; and this last-mentioned method I shouM te^ 
cbmmend to be adopted. 

Another great-advantage attending my new plan for a 
ship or vessel is, that it will save almost all the moulds, 
as very few will ever be required. In any case when a 
Stanhope-weatherer shall be of considerable length, thci 
strongest way to build her would' be, to place a stout 
tabled bulkhead, ten or twelve inches thick, in the centre} 
of thfe ship or vessel, right fore arid aft. The bulkhead 
may be tablcid in the usual way of tabling, or (which \^ 
still better) in Mr. Marmaduke Stalkartt's mode of 
tabling, which is as follows. Instead of putting the 
beams together, by dividing the tabling in the middle of 
each beam, the beaitis should be tabled together in dove- 
tails, and taken through from side to side. No kefsy 6t 
flannel should be put in the scarfs ; for that practice, by 
retaining the moisture, tends to rot the beams, as the 
ihost experienced ship-bnilders well know. The said ta- 
bled bulkhead may be of oak ; or, to save oak«vtimber, it 
fl^ay be of elm, or other wood fit for the purpose. It 
ought also to extend from the bottom timbers and plants 
<if the ship or vessel to the height ^t least of the jSrst 
deck above the load- water-line. It ought also to fe^tend 
from the stern-cabin to the raking-stem. This bulkhead 
is not' necessary; but it would be ytiry beneficial. It 
may be tabled in any other mode of tabling ; or it may 
be applied, though with much less advantage, even with- 
out any tabling at all. That centre plank of the bottom 
which is right under this bulkhead, ought to be at least 
three inches thicker thail the other planks, or other tfaick!^ 
litufF of that flat bottom. It ouglit, on the outside of the 
ship or vessel, to be' either quite flush lyitfa the rest, or 
pearly so. But in the inside of the ship, or vessel h 

should 
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♦ 
» should be sunk one inch deep into the thwart horizontal 

floor-timbers of the flat bottom. And those thwart hori- 
zontal floor *timb6rs ought alsd to b6 siink into it full twd 
ineb^ deep, by means of a broad noteh cut in such thicIL 
plank, at each such flooi'-tirober. A sin(i?Iar plan to thiik 
might with great propriety be adcfpteii with respect td 
the other tliickest planks to be applred,^ as above tnen- 
tioned, to the horizontal part of the bottom of a Stan.hope- 
weatherer. If such tabled bulkhead as is mentioned 
aboVe were to be properly caulked, and were to be 
strongly joined to a sufficient numb^ of thick or thin 
thwart ' bulkheads,' properly caulked also; and iitrotigly 
connected 'to the two sides of the ship or Vessel, great atK 
ditional strength, and uncommon s^curity^ would be ob« 
tained thereby, * ' 

• This incomparable method of . executing the work 
might save. thousands of 'lives, and millibns of property ; 
for if the bottom of ihi^ shifj'or vessel were' to be eiSseh* 
tiaffy 'injured in any bnfe 'pa'rticililar plabe ^by which sort 
of injury any common ship or vessel would' infallibljr be 
sunk), cttie only perhaps of \hesiA'aH*rodms, cabins, or 
chambers, farmed by means of the bulkheads above meir- 
tfoned;- would fill with w«tter; but the remaining cham- 
bers would prevent the rfiip or vessel froiA sinking, and 
would save the lives of the crew. If the ship or vessel 
has portsj thwart bulkheads under the lower ports; or 
under most of them, would be advantageous. The com- 
mon mddb of 'caulking' ships and vessels is highly impro- 
per. The' bakum, Unless it be for caulkitig the decks or 
thwart btiftcheads,*«hon1d never be of that sort which is 
thadebf old caW^b* or junk ;''but it should ill be of 'tb'jtt 
sort wWch is made frdin 'rifew hemp, if intended for caulk- 
ing eftlAr the bottom br%e sides of a ship or vessel, or 
tbi^ ftre Khdaft faBTea*'biillchead. Neither should \t be 
f Vol. XII, — Si?coND Series* B cjriven 
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drivjen ooly a liule way into tbe joints between the plankp 
or thick^sta^, as that practice tends to deprive the plenkf 
or .thick-atuff of a great part of their mutual support ; 
upon which mutual support, howevM*, the chief strength 
of .a ship or vesi^l depends. Pajrticiilar attention should 
also be paid tq,tlpe:ahape of the cau)Mng*^rons ; for if ^ 
sides of those irons be niuofa out of parallel, they tend to 
cripple the planks or thick<<stuff in the act of caulking 

ibettL , 
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rif it diaUl h(t thought proper in building a ship or Te$r 
sdi^onstructed. agreeably to my said invention, to apply 
it to my improved equipollent rudder, the best way wjU 
be tp form the stern of the ship; or vessel in the manner 
repnesented in Figs. 1, 2, 5, and 8, respectively ; and tx> 
make the rudder, and its appendages, of the form reptev 
sented bj.oO T/ Y X^Z rl, in Fig.. $, where Zjf,w^^ 
sentsa chain of two or more^nks, connected to. the ship 
pr vessel at 2, and connocted at y to two broad flat 
imited bars, • which are to be so made 9a to clip the .fod<* 
der from 5^ to Y ; whichr rudder has one noti^h at,y, and 
, another notch at Y^ in order to keep those united bars in 
their proper place. The iwe of this chain Zy is to pre* 
vent ropes from.gettiji^ between the rudder and tbe.rfiip 
or vessd. Those antted bars may be abipped upon tbe 
irudder after it ia actually in its place* which is a great 
eonvenience attending this improved construction in- 
vented by me. 

, A Stanhope-weatherer is pacticulariy well calculated 
to ooauteract or to diminish the danger of submarine ex^ 
plosioos, on account of her various and remarkable ^com- 
bined properties above mentioned, arising (amongst otb^e^r 
things) from her form, her small draught of watery her 
general and also local streIlKd^ '^^ jier various rooipft 
cabins, or chambers. I have likewise corpperati^g mer 

tb9<ls. 
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ttiods to produce the saiM effect From long span, 
placed on the deck, and incKned both foirwards and out* 
wards, I can moreover outrig her prow, at ^ereral yatdt 
befcure Khe stem, by meant of ropes, metal l>ars, common 
chains, or chains with long links ; two of which should 
be placed verticaltj before the prow ; two more of which 
should extend yertically or oUiquely several feet beyond 
flie line of her sides ; and one other of which should extend 
horizontally three or four feet below her bottom. These 
cofllrivatices I call pr&tectars ; as they may tend to affonl 
protection against .that most mischievous invention f&t 
desti*dying sinps and vessels, known by the name of sob* 
marioe bombs, carcasses, or explosions *. I* can ]^aee 
protectors, ^wiih tmoys on or near the caUe, when a lAifl 
or vestel rides at anchor, hi order to protect &e cable, 'ni 
well as tlie ship or vessel itself. 

There are other ffiacbines of my invention, by mean^ 
of which one single ship can sw^eep n^any ^uare thiles (^ 
water in a short tkne, in o^t to -count^i^aet atid expJodef 
the trigger-earoasses. I term these last-mMtioned caun^ 
ter-acung maehines stvoMkfSy beeaiisef thoy are so cbui 
ducted «s to accompaoy a ihip.or vessd on lier voyage, 
fe&owing her, and yet sheering or straddling sideways act 
the aame time. A straddler consists of a long* thin bor!-' 
^Oiital board on ^ge, sunk to any required d<^pth below 
the surface of the water, and kept in that position bjr 
means of metsd ballast festeiicd to its lower edge. The 
board «o ballasted, is prevented from irinkrng by means 
^ two large cofks, which ^wim on the mnfuee tf tbo 
w<a«er^ One-of those corks Is eonnected, ^ means of a 
fine, to one«fid cfftbe f>oard on edge above mentioned; 
tho other cork is ntiiiiariy c o nnec ted to jts ottoer end.; 

* For a description of a machine of this nature see vol. XV. of the 
•rst leries of ihia work^ page 385. Ed. 
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The board haj^head and st^ro ruiklers> fix^i^le, at^an/ 
proper angle jwhicb may, be fotind by experience to be 
|k^(nost advantageous; by >v high means the bQard- on 
edge (whiiGih ;is as, many feet under water as na^y be re- 
guired), wb^ towed after a ship or vessel,, will straddle 
ire^ry wide ^ifteways. Two such sti*addiers m^y be qsed. 
I distijigu^b thieqi by the uanH)^ of the stajcboard strad^ 
filer apd th^:]£|rb9ard. one. Tbey. are both toiwed from 
on^ and tl|?ie, sooie irpn bar, placed at the.steruend of the 
fbip Of vq^iifl..,^ Those two tow-H«es, at the end next 
tOt the ship^^rv^^l, ought to.be jsept as, lo^ under wa- 
ter; as the ^(>ards o^ eflge. * Those twio tp;iv>lines, are duly 
bi^M^^d by smaU jeads^ and^they are \Gpt atcjau.evep 
^ejith belojor >pfter by noeans of thin linen,: tied atone of 
^eir end&,;to$jt4]|Q;s^ leads respeotively, and tied at .the 
other end to corks, which iio^t on. the surfa^- of tb« 
water. The t^p-.rtowrlines, leading from that l^ar to 
those; two <^ppQ^i^ Mraddlerft.. respectively, would then ^ 
awieep-Uief^hol^^ace betiY$i$P:tbem,. a^ the ship or ves^ 
9el proceed^<an her voyage.. ^Thisi might afford protection- 
touptber sibj{>9 or; ve^^^ whi<^ inight follow after*; - . ? 
. But \ claim no exclusive jright to the usf reitber (^ the 
prot^tpis or of the straddler^, or of any of Ihe.^pediefl 
gf them invented by joie; asj pi|i3^<;!uiarly wish* ^t all' 
c>^ptains,, 9^ p4)e^ cpnimanders, inay at all tim0s be al-^ 
lowed to secure their re^ective jslups or vessels, and alt 
O^her ships .or.. vessels whipb m^y happen to be in comr- 
pany, against ^bat most mischievous inyeatioa called sub^ 
inarine boo^, carcasses, or e^xplosioh», by using for. 
(bat purpose those two preservative contrivances of mine 
)ast described, or either of them , at their free will and 
pleasure, and as circumstances may be foun4 to require^ 
Jn witness whereof, tit, 
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n.i.roi.zn.s.u 



] 



( fil ) 

Sfeci/ication of the Patent granted to Robxrt Johh St ak« 
LEY, of the Town of Gainsborough,^ in the Coimty rf 
Lincoln, Gentlenmn ; for a Method of tanning Leather 
unthout the Use or Application of Bark or Mineral jistrin^ 
gent f except in the tanning of Backs and Bends J, yielding 
a great Advantage both in respect (o Time and Expense^ 
•schereby as good, if 7H>ta superior, Article or Ccmmodiiy 
is produced. Dated April 28, 1807. 
* . _ 

JL O all to whom these presents shall come,' &Ci 
Now i^Kow Y£, that is compKaflce with the said proviso^ 
I the said Robert John Stanley do hereby declare, that 
my said invention of a new method of tanning leather is 
described in the manner following ; that is to say : That 
my new itiethod of tanning does not difler from that used 
by tanners in'general in any other respect than the saring 
of time and expense/ the preparation of the oaze or 
astringent liquor, and the materials of which the same is 
composed, except that the hides and skins previous to 
tdeir being put into the ouze or astringc^nt liquor, herein* 
after specified, are put into a preparation of bran and 
water, wb^re they remain for a space of two days. That 
the materials of which the ouze or astringent liquor is 
composed for tanning of skins are Aliepo galls, tor* 
mentU or sept-foil root, and Bengal catechu ; and 
the quantities or proportions of each ingredient (of the 
best quality) are half a pound of Aliepo galls, fire pounds 
of tormentil or septfoil root, and one ounce and a 
half of Bengal catechu. That the method of preparing 
the said ouze or astringent liquor for tanning of skins is 
as follows : the above materials are powdered, an^l put 
into a copper with seventeen gallons of water ^ and boiled 

for 
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for siicb a length of time as the tanner may judge neces* - 
siiy': When fhe %atnd i^ *o boOed^ the hquor is to be 
^in]^ 6ut of <bc cbppfer into tbe vat, there to remain 
mitii ^bld, ithelfi khe skittd ^te to be piiitih, and bandied 
ftfe^uintl jr during thfe thfee first days, aftetNtards to re- 
ki^ tWo ot threii iJays ; tbeii to be bahdled twb^ three, 
cNr iBilore titties fn one day, ad hia^ appear nscessaty ; then 
to i^eiiiaiti imdifttirrbed foi- t^^tftnty-fivc days, or there-' 
abouts, according to tlie thickness of the skins ; after 
^bich the skins are to be taken out and dried in th^ usuaJf 
manner^ and tiie same are tbbn reildy ipr tbe courier. 
That tbe materiak of wbiefa the 0Vi2e or aslringeot liquof 
for tanning of bides is composed «re tbe «mie, and jn 
tbe same proporttonft, as for tannin)^ of ftluns ; but the 
Qperation is something di^Rsrent ; for, 'stfter the tades arfe 
pat into the ou2Eeor astringent ]iquar(^ they are to 1^ 
bandied frequently for tbe fiist six or levott suecessiiri^ 
days,. then to remain quiet finr about a foitnight) and 
then to be taken up and bandied frequency foi* aboiut tm^ 
pr three days more 4 after whieb tboy -are to be bandied 
at intervjUsy as the tanner may judge neoessary^ fpr n 
space of; from ten to twel^ weeks, according to the 
thickness of the hidesi, and then to be dried in tbe usual 
manner. That for tanning very thick bides, for tbe :pur« 
pose of being cut into, backs and bends, it ^ili^be Qeee»^ 
^ry to add to the fonner materials for composiitg the 
ouae or astringent liquor, the same quantity ef good 
oak bark. as of tormentil or sept-foil root. 
](n witness whereof, &c/ 

Tht Piiteifttee wishes it to be known, that he is ^viflmg 
ftv p'tta a-few licences to practise his improved mfcthcrd of 
t-amiliig, by which fuH 50 f& c&nt. is saved in cost, and 

at 
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ft l^ast two Qoonths in.iiaifty Anj geiule^ipitny ^herefon^ 
vho'may be d^^xous tp einbark in a tanning ponqeqi, tf 
be conducted according to the mode d^t^iled.in the jpror 
jceding speci6Gaiion^ may learn particulars .of Xioigsx^q^ 
by applying :to the ofi^ce of this publicftio4;i« ; 

A skin tanned agreeably to tlie jn\proyed m^ida 0)#}r« 
tbe Patentee saya, be sieen ^If. the Repository pf ^b# 
Society ior tbe, .Encquragexpeot of Ki^t &c. io , (W 
Adclphi. . { *» 



«» 



f^ Maid4an€^ Southwarkj in the Coun^ ^ Swh>e^\ 
Jro^founder;. far a, rww kind of- Iron Bar io be used 
ia Fir^-^pU^s %f0r MfUerSy ,Fuma€eSj Hat^housesy aiii 
imy fitter Firtj^fk^ v;bgt)^ Bammre ttse^ - • ' ' 

iteit^d' Jiily li, 1807. 

• 

.. - .^- Witkan* Eograi^ing^ ' 

1^ ........ ,..-.. ^ 

. O all to whom these presents shall come, &c. 
Now KNOW YE, th^ iircQjjnplJ^n^ vrith the said pro- 
viso, I tbe said James Bradly do hereby declare that 
IBV said hiTentioo is described as > Allows ; that is to say : 
My said invention of a new kind of iiton bar to be used iii 
fire-places lor boilers^ fiirnaees, botJiou^s^ or any other 
fire-place where iron bars are used, consists in making 
the ;sa«9)^ ,|)ollpw jnst^d of sdid^ wd io leavitig tbem 
open from one end to tbe otj^pf^ ^ that air saay .paa^ 
through them ; and this I p^form by ca3tii)g tbie{^ ia 
the way that hollow things are usually cast, and c( 
any reqtiirftd shape or form : but tbe form which t prer 
|er, and the dimensions in general use for large fire^ 
. ^ }. places. 



24 Patent for an improved Iron Bar. 

frface^y are described in the margin hereof. (See 
Plate IT. Figs, l and 2.) "Care should be taken in 
placing these bars in the fife-place, so that the air may 
bave'free entrance and exit at both ends, by which means 
they lyill be kept cooler than solid bars/ and will' not be 
subject to be burnt and wasted like theni from violent heat* 
But in daise these bars should be placed by accident, or 
the carelessness or designs of the workmen, so that their 
ends might be closed with mortar or other substance, I 
make them with a hole or holes on each side, and 
at opposite- ends, or at the lowor edge of each bar, so 
that the air may be freely admitted iaio ib^n-throli^ 
these openings. The advantage of making furnace-bars 
boilow so that the air may have a fre» passage through 
tUem is considerable', for, independent, of their being 
capable by this . means of eiKturkig a greater degree of 
beat than solid ones without injury,, tb^y iirill la^ longer, 
will in ^ great degree prevent tl^ coak from burning to 
clinkers, and may.be afforded for the same and perhaps 
less cost in the first instance* « 

Reference to the I*tATE. ' 

Fig. 1, (Plate II.) longitudinal view of a bajP twenty- 
four inches long. . a, a hole in the one side, about one 
inch in diameter ; a, similar hole is made in the other side 
at the opposite end; '■ 

-Fig. 2, end vieW'Of a hollow bar,' with* the usual di- 
mensioos, one' twenty-^oUr inches long« ' 

In witness whereof, &c. 
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Specification of the Patent granted to John NoHTONy of 
Bdl^Jn^ldingSy Fetfer^ane, in the City of London, JUa-' 
thenuitical Instrument-maker; far a new^inventei Pump* 

Dated July 13, 1807, 

With Engravings, 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, \ 
I the s&id John Norton do hereby declare that my said ' 
^'mprov^d pump is described in manner following ; that is 
to say : tt is constructed so that it shall pnkluce a con-o 
tinued or uninterrupted stream ; and this I accomplish by 
placing the piston or plunger, worked in a new and pe- 
culiar manner, in the working barrel af the same be fixed 
horizontally), between four apertures, two o^ which fur* 
nisb the water or other liquid from the sucking barrel 
into the working barrel, and the other two convey the 
same away into the delivering pipe. The peculiarity of 
the working of this piston is to m^ke it raise the water or 
other liquid alternately through each of the apertures * 
connected with the suction pipe, and to force it alter- 
nately thraugh each of the apertures connected with the 
delivering pipe, whence it issues in a continued or unin- 
terrupted stream. If the working barrel is placed verti- 
cs^lly, two apiertures will/ only be necessary, as may be 
seen in Fig. 6, (Plate II.) which represents a pump con« 
stracted in this manner. 

Fig. 3 (Plate II.) i§ a- sefctionof the pump, with the 
working barrel placed horizontally, having the four aper- 
tures above>mentioi^ed, in which the necessary valves are 
inserted. 

Fig. 4 exhibits a section of the piston detached frojgi 
the ban*el. 

Vol. XIL — Second Series. £ Fig. 
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Fig. 5 the crank by which the piston is worked back- 
"^rds^ and fonrafy)6 in the barrel. 

-Ill the centre of the? working barref,^ Fig. S, k fe'pre- 
sented u f)iVot bok for the end of the crank to work ih at 
the back of the cylinder. The piston ift introduced into 
the working barrel at one end, and the crank is after- 
wards introduced through a hole in the front or middle of 
the. cylinder, made. large enough for that purpose, which 
is then covered over with a plate^ screwed thereon , 
having a hole just sufficient to permit the crank ta work 
tlirough it. The space between the bars connecting the 
ends of the piston together should be wide enough to 
permit the jrtay of the crank. 

afl. Fig. 3, shew tlie plates that are screwed on the 
ends of the working barrel ; b is the receiving or suction 
pipe ; and c is the dehvering pipe, d, Fig« 4, is the 
joint-piece^ that screws on the end of tlie piston at e ; Jf 
are two of the bars connecciBg the ends of the piston, 
§ is the clams encirding the part of the crank Fig. 5, 
marked with the same letter. And it should be observed, 
that the qlams ought to be fastened with screwsj^ secured 
by a steady pin passing through them, so that the clams 
shall not become loose in working. And, note^ the cqn- 
necttng rod may be made to work by a ball and socket^ 
as a universal joint, instead of the method shewn in the 
drawinsTi care beino- taken to secure it from frettino- loose 
from the clams by a ^in being passed through the ball 
and cup. 

Fig. 6 exhibits my improved pump with the. working 
barrel placed vertically, and having only two apertures ; 
a the receiving or suction pipe ; h the delivering pipe ; c 
the working bafrel ; dd the two apertures in the working 
barrel \ eeee the ncc^essary clack^ gr valves. 

In witiies:* whereof, ^. 
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On the Economy of Sees. In a Letter fiym Thomas 
Andrew Knight, Esq. F. R. S, to the Night Hor^. 
Sir Joseph Banks, Bart. K. B. P. It. S. 

From the Philosophical Transactions of the 

Royal Society. 

In the prosecution of those experiments on trees^ 
accbuDts of which you have so often done nie the honour 
to present to the Royal Society, my residence has neces- 
sarily been almost wholly confined to the same spot ; and 
I have thence been induced to pay considerable attention 
to the economy of bees, amongst other objects ; and as 
some interesting circumstancesin the habit of these singular 
insects appear to have come under my observation^ and to 
have escaped the notice of former writers, I take the li'* 
berty to communicate my observations to you. 

It is, I believe, generally supposed that each hive, or 
swarm, of these insects remains at all times wholly un- 
connected with other colonies in the vicinity ; and that 
the bee never distinguishes a stianger from an enetny. 
The circumstances which I shadl proceed to state wilt, 
however, tend to prove that these opinions are not 
well founded, and that a fri^qdly intercourse not unfre- 
quently takes place between different colonies, and is pro* 
<l(K*.tive of very important consequences in their poliHcal 
economy. 

Passing through one* of my orchards rather latie in the 
.'evening in the month of August, in the year 1801, I ob- 
served that several bees passed mc in a direct line from 
4he hives in my own garden to those in the garden of a 
cottager, which was about ai hundred yards distant from 
it. As it was consideiably later in the evening than the 

E 2 time 
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time when bees usually cease to labour , I concluded that 
something more than ordinary was going^forward. Goings 
first to my own gardeh> and then to that of the cottager, 
t found a very considerable degree of bustle and agitation 
to prevail in one hive in each : every bee, as it arrived^ 
seemed to be stopped and questioned at the mouth of 
each hive ; b'ut I could not discover any thing like actual 
resistance, or hostility, to take place ; though I was miich 
inclined to believe the intercourse between the hives to 
i)e hostile and predatory. The same kind of intercourse 
continued, in a greater or less degree, during eight suc- 
ceeding days, and though I watched them very closely, 
notljfing occ^irred to induce me to suppose that their in- 
tercourse was not of an amicable kind. On the tenth 
morning, however, their friendship ended, as suddea 
and'viojent friendships often do, in a quarrel ; and they 
fought most furiously ; and after this there was no more 
visiting. 

^ Two years subsequent to this period I observed the 
same kind of intercourse to take place between two hives 
of my own bees, which were situated about two hundred 
yards distant from each other : they passed from each 
hive ,to the other just as they did in the preceding in- 
stance,, and a similar degree of agitation was observable. 
In this instance, however, their friendship appeared to be 
of much shoj^ter duration, for they fought most desperately 
on the fifth day ; and then, as in the last mentioned case, 
all further visiting ceased. 

I have some reason to believe that tjie kind of inter^ 
cpurse [have described, which I have often seen, and 
\('hich is by no means uncommon, not unfrequently ends 
in a junction of the, two swarms ; for one instance came 
under my observation, many years ago, in which the la* 
bouring bees, under circumstances perfectly similar to 

thosf 
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diose I have described, wholly disappe^ed,, leaving the 
drones in peaceable possession of the hi^j but in^ithput 
any thing to live upon. I have also reasons for believing, 
that whenever a junction of tito swarms, with their pro- 
perty; is*agreed upon, that which proposes to remove, 
immediately, or soon afterwards, unites with the other 
swarm, and returns to the deserted hive during the day 
only to carry off the honey : for having examined at 
pight a hive from which I suspected the bees to be mi- 
grating, I found it without a single inhabitant. I was 
led to make the examination by information I had. re- 
ceived from a very accurate observer, that all the bees 
would then be absent.' A "very considerable quantity of 
honey was in this instance left in' the hive without any 
guards to defend it ; but I conclude that the bees would 
have returned for it had it remained till the next day. 
Whenever the bees quit their habitation, in this way, I 
have always observed some fighting to take place ; but I 
conceived it to be between the bees of the adjoining hives 
and those which are removing ; the former being attracted 
by the scent of the honey, which the latter were carry- 
ing off. 

On the farm which I occupy there were formerly many 
old decayed trees, the cavities of which were frequently 
occupiied by swarnvs of bees ; and when these were de- 
stroyed, aboard was generally fitted to the aperture which 
had been made to extract the honey ; and the cavity was 
thus prepared for the reception of another swarm, in the 
succeeding season. Whenever a swarm came, I con- 
stantly observed, that about fourteen days previous to 
their arrival a small number of beiies, varying from twenty 
to fifty, were every day employed inj^xamining, and ap«) 
parentlyin keeping possession of the cavity; for, if mo- 
lested, they shewed ey4^ont sign$ of displeastvP,^|]Oi|gh 
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they iiev6r eaa^ployed their stings in defending their pro- 
posed 'hAbitaU<Mi» Their examination was not confined 
to the cavity^ but extended to tb6 external parts of the 
4ree abo^e ; and ev^ry dead knot particularly arrested 
.tbeir attention ; as if they had been apprehensive of being 
jtijtired by moisttire which this might admit into the cavity 
'lielavr ; afid they apparently did not leave any part of 
idle batk near the cavity unexamined. A part of the co- 
lony^ which purposed to emigrkte, appeared in this case 
ito have been delegated to search for a proper habitation ; 
«nd the individual who succeeded miist hare apparently 
iiad some means of conveying information of his success 
to others ; for it cannot be supposed that fifty bees should 
each accidentally meet at, and fix upon, the same cavity, 
at a mile distance from their hive j which I have frequently 
observed them to do, in a wood where several trees were 
adapted for their reception ; and indeed I observed that 
they almost uniformly selected that cavity which I thought 
best adapted to their use. 

It not unfrequently happens that swarms of my own 
bees took possession of these cavities, and such swarms 
were in several instances followed from my garden to the 
trees : and they were observed to deviate very little from 
the direct line betM^een the one point and the other; which 
seems to indicate that those bees which had formerly acted 
as purveyors, now became guides. • 

'Two instances came nnd^r my own observation, in which 
a swarm was received into a cavity, of which another 
swarm had previous possession. In th^ first instance I ar- 
riVed with the swarm, and I could not discover that flie 
leatt opposition was made to their entrance : in the se- 
cond instance, observing the direction that the swarm 
took, I n^ed all tlie expedition I could to arrive first at 
thgttifl^, tQ which I supposed they were going, whilst a 

"^ servant 
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servant followed them j aud a descent of ground I^iog i^- 
mjfavoufy and the .inrind against tbem, I succeeded 19^ 
arriving at the tree sonia seconds before them ; and I a^^ 
perfectly confident that not the le^t resistance was op^. 
posed to their entrance* 

Now it does not appear probable that aoiipals so n^eh > 
attached to their property as bees are^ so jealous of aU 
approach towards it, and so ready to sacrifice their Ijv^ 
in defence of it, diould suifer a colony of strangefs, with 
whose intentions they were unacquainted, to t^e pga» 
session, without making some, effort .to defend it: not* 
does it seem much more probable that the sanqe animals^ 
which spent so much time in examining their future ha--' 
bitatioD, in the cases I have mentioned, should have Hi- 
tempted in this case to enter without |(no wing whether . 
there was space sufficicint to contain tiiem, aiid withput 
any examination at aUy I must therefore infer, thatsonuSj 
previous intercourse had taken place . between the two/ 
swarms, and that those in the p()sses$ion of the caviti^^, 
were not unacquainted with the intentions of their gues^ ; 
though the formation of any thing like an agreement b^, 
tween the different parties be scarcely coifisistent with the 
limitations generally supposed to be fixed by nature to . 
the instinctive powers of the brutq creation. 

Brutes have evidently language ;. but it is aJanguage . 
of passion only, and not of ideas.. They express to eacl^ 
other sentiments of love, offear, and of anger; but they 
appear to be wholly iircapable of transmitting to each 
other any ideas they have received from the impression 
of external objects. They convey to other animals ■ 
of their species, on the approach of an enemy, a sen* 
timent of danger ; but they appear wholly incapable 
c£ communicating what the enemy is, or tbe kind 
of danger apprehended^ A language of more extensive « 

use 
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use ^seems^ from the preceding circtftastanees^ to hare 
been given to bees ; and if it be ffot^ in some degree, a 
language of ideas, it appears to be something very 
similar. ■ » tj:« 

When a swarm of bees issue from the parent hive they 
generally soon settle on some neighbouring bush or tree ; 
and as in tl^is sttaation they are generally not at all de- 
fended from rain or 6o]d, it is often inferred that they are 
less amply gifted with those instinctive powers that direct 
to self-preservation than many other animals. But their 
object in settling soon after thdy leave the hive is appa* 
rently nothing more than to collect their numbers ; and 
they have generally, I believe always, another place to 
trhich they intend subsequently to go : and if ^he situation 
they aelect be not perfectly adapted to secure them frcni 
injuries, it i^ probably, in almost all instances, tbe best 
they can discover. For I have very 6ften observed that 
, trben one of my hives was nearly ready tc^ swarm, one of 
thc^ hollow trees I have mentioned (and generally that best 
adapted for the accommodation of a swarm) was every day 
occupied by a small number of bees ; but that after the 
^warm' bad issued' Yrom that hive, and had taken posses- 
sion of' another, the tree was wholly deserted; whence I 
inferred that tbe stvarm, which would have taken pos« 
session of the cavity of that tree, had relinquished their 
intended migration when a hive was offered them at 
hvme. And I am much disposed to doubt, whether it be 
not rather habit, produced by domestication, during"many 
gttccessive generations, than any thing inherent in the 
nature of bees, which induces them to accept a hive whei^ 
offered them, in preference to the situation they have 
previously chosen : for I have noticed the disposition to 
migrate to exist in a much greater degree in some families 
of bees than in others J and the oi&pring of domesticated 

animals 
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tuiimals inherit^ iq a very remarkabif^ «iamerr tlie ik&r 
quired |)abits 9f tb^ir parents. la all animaki tbis ia obv 
iservable ; but in the dog it exifts to a WKmA^ivA ei'tent } 
and the oiTspring appears t9 inherit, not only tbe paasioos 
and (NTopensities^ but eyeu the^esentsnents^ of the fiunily, 
from wbich it springs. . I ascertained by repeated •expea 
riment that a terrier, whose parents had been in thefaabik 
of fighting mth polecats, will iq^antly shew every jsark 
of anger wben be first perceives tbe sceiU of that anifnal | 
though the animal itaelf be wholly concealed from liis 
sight. A young spaniel brQught np with the tcariem 
shewed no marks, whatever of emotion at tile aeent of the 
polecat ; but it pursued a woodcock, the finttime it sait 
bne, with dainQur and lesultatioo : aiid a young painter^ 
wbich I am certain had* oever seen a piirtridge, stood 
trembling with anxiety^ its e}'es fixed, and its musclei . 
rigid, when conducted into the «iidst of a cerey of those 
binds. Yet each of these dogs are mere varieties of t\\f 
same apecies ; and to that species iione of these habits ai^ 
given by imture. The peculiarities of character caa 
therefore be traced to na other source thaft the aequined 
habits of the parents, which 4re iohertted by the ofispnng, 
and become wha4: 1 shall call instinctive hereditary pri> 
pensities. These propensities, or modifications of the n:^* 
tural instinctive, powers of animals, are. capahle oi end^ 
less variation afid change ; and hence -their Imbtts soon 
become adapted to.difiereni cwintrie? «nd difierent states 
of domestication, the acquired habits of the parents. being 
transferred hereditarily to the ofispring. Bees^ Ukeotlier 
animab, are probably ansoeptible of taese changes oi 
habity and tbencQt when accustomed through many goqe- 
radons to the bi^, in a qpuntry which does iiot afford 
hollow trees, or other, habitations adapted to their ^pur- 
pose, t\%t% may become more dependent £» man, and 
V^x.. XII. — Sbcond Series. F rely 
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IsAy on his care wholly for ah habitation ; but in situations^ 
wh^re the cavities of trees present to them the means of 
providing for themselves^ I have found that they will dis- 
cover such trees in the closest recesses of the woods, and- 
at an extraordinary distance from their hives ; and that they 
will keep possession of such cavities in the manner I have- 
stated : and I am confident that, under such circumstances^ 
a swarm never issues from the parent hive, without havingf 
previously selected some such place to retire tx>. 

It has been remarked by Mn John Huntev, that the 
matter which bees carry on their thighs is the farina of 
plants with which they feed their young, and not the 
substance with which they make their combs ; and his 
Statement is^ I, believe, perfectly correct ; but I have ob- 
served, that tbey will also carry other things on their 
thighs. I frequently covered the decorticated parts of trees 
on which I was making experiments With a cement com- 
posed of bees-wax and turpentine ; and in the autumn i 
have frequently observed a great number of bees em* 
ployed in carrying off (his substance. They detached ir 
from the tree with their forceps, and the little portion 
thus obtained was then transferred by the first to the se- 
cond leg, by which it was deposited on the thigh of thm 
4hird : the farina of plants is collected and tranrferred in 
the same^manner. This mixture of wax and turpentine 
<did not, however, appear to have been employed in the 
formation of odknbt \ but only to attach the hive to the 
board on which it was placed, and probably to exclude 
other insects and air during winter. Whilst the bees were 
employed in the collection of this substance, 1 bad manjr 
•opportunities of observing the peaceful and patient dis* 
posi^on of them as individuals,- which Mr. Hunter has 
«lso, in some measure, noticed, Wlien one bee has col* 
iected its load, and was just prepared to t^kd ^ig)^ 

another 
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toother 0(^0 came behind it, and de^oiied it. of all it 
bad collected. A secdnd, and even a third, load was. 
collected and lost in the same maimer, and still the pa« - 
tieiit insect pursued its labour, without betraying^ aiij^ 
sjniptcnitis^ bf impatience, or resentment. When, bow- . 
ever, the hire is approached, the bee aj^iears often to bo.' 
the most irritable of alii animab ; but a circumstance I^ 
have observed amongst anokber species of insects, whoM' 
habits lii'^ in fnanyrelqsects similar to those, of bees, in- 
duces me toi)^lieTe, that the readiness of the bees to attack, 
those who approach their hives, does not in any degree, 
spring 'either from the sense of injury or apprehension* 
of the iildi^nal who makes the attack. If a nest of. 
wa6ps be approached without alarming its inhabitants^- 
and all communication be suddenly cut off between those 
out of the nest, and those within it, no provocation wUl 
induce the former to defend their nest, or themselves* 
But if one escape from within, it comes with a very di£» 
ferent temper, and appears commissioned to avenge pub* 
lie wrongs, and prepared to sacrifice its life in the exe* 
cutton of its orders. I discovered the ciroumstaace, that 
wasps thus excluded froiK'their nest would neither defend 
it, nor themselves, at a very early period of my life \ and 
^ profiled: so. oft^n by the discovery, as a school-boy, that 
I aiu, quite ^rtain of the fact I state ; and I do not enter* 
tain any)doubt,.'diough I speak from experiments less ao* 
curately made, that the actions of bees, under similar 

circumstances,' would be the same *• 

•■ *^ '•. • . •• ' ••• Mr» 

'- . ; I i Ijj, I ..'13.' • ' ^ • 

* A curioni circumstsnoe relative to wasps, attracted ths notice of 
•ome of my friends last year, and has not, I believe, been^satisfae* 
'torily accounted for. A greater number of female wasps were observed 
in different parts^ of the kingdom, in the spring and early part of the 
subamcr of that year, than at almost any former period j yet scarcely 
any nests^ or laboaring wasps, were seen in the following aatuma'i 
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\.!Nfr; HuHtei <ibi|pej^ed .hem Ivax to be 91(1 jftuimai^.sMbr v 
3taJ7ce^ . \irIUGfa exuded between the scales o.f the Ml^' <^ * 
the ir«^ti.;.JbbtIa^ Biroogiy disposied^tch.jbeli^vfi thelitis i 
ecfUcct^d frotepliunite^ and flaeiTdj 4ei>aiiitcid between tbf^ : 
stalest of th6.bell)r. of the bee, ior the joint piur{K>aefi of 
boii)g earned vKitb,i»HiTenidnQ6^ and giving t^4^,teiilper^*^ 
tdre 4QFedessar^i foff being aiioiiickd intft Goiubft^jand I adpn* 
]«l> td tbb ceftcldsiofn, not^ cuiily. by ' tbe cixtmat^ti^ft^ of 
wax being f^uad in the vegetable w|QfJdy.hi«| aiio^iqr ba^ 
iilg often: eb^eryed bees eitiplbyed fodetdQby^jloiWttiing 
ficon the bases of the leaves of plants Jwithvll^eutufoireepii^ 
vbich they d]id not deposit on their, thif^bs^ asstboy do (I 
fieiidrvdnvaii^iably). tiie farina tif plants, i I , baHre; aljso, ivfy,^ 
' qneudy obsjeptied the cOoibs of vary late svrarp^s <t<| be-ae* 
awrfcabiy tbin and white, and brilt^; * wbichiOi^ citciniir 
dlances Tnry'faTOQmbk rto thf eonduskm that the #«}i.]a 
a vieg^taUb sabstancov fa^ it would probabiy be les^abttil^ 
datit dnfiiig autumn than . in sumaier. ; and that portioii 

lite ftatiM k)f %h^ ' I Miere I «aft tixffldln. Atteadtng to come. peadi«> 
t|i6C8'i\^ l9p;g!iyrfcfiK l»Ve id ihe ^iitifni^ of the year iao^» on . Vfhkh I 
^d,b^fn /3^V^W ^^qperioieotf^I r¥>tiif^» during mai^ succeasive day8» 
^. vast number of female wasps, which appeared to l^ave been attracted 
there \)y the «nelier and watintK of a South wall ; but I diil not observe 
ihy'uiaks. At length, darif)^ T \varm gleiib ?n the mid^ of onk 
oHht ^ay^i a-7iVigl«'^)a a^^iired; ^ifd selecivd'ii feit^ tibsi t^ me^ 
•tffkd -thisA^tts ctid >ot>{5i' mate lif^win thiit sm dto.« ^ Tbt anic waip, 
wlMchiis rf»ftMj{idi^n^i»b»bJ(?ifroa? ;th^ feonal^ an4Jah?u'fr», b^^^ 
Jong ariiennjB and shining wijogs, anc| .by a *^l**c|ier ^^^^qri^.^^end^r 
)i^iy, is -rarefy seen out of the nest, except in very warm days, like 
the drorie bee; and the nests of wasps, though very abundant in the 
' year 1805, were npt for'hited 'i^^ remarkably lite''in '3ie'^-»»^on; and 
.thence I conclude 'that' the males had not acquired 'maturity titl the 
w^ih^r had cea'secl to be warm, and that the feuiales, in consequence* 
retired to their long winter sleep "without having' hmd any inter(iourae 
with them* ... 

I i which 
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winch had remained on the plants till late in the season 
would henoe become more colourless by exposure to light^ 
a^ well as more dry and britile, th^m when at first exuded^ 
bat were it, an animal substance, there does not appear 
any reason. why it should be more dry and l^rittlei or less 
s^bandant, in the autumn, than in the spring and summer. 
The . conclusions of -Mn Hunter are, however, always 
drawn with so moch caution, and he united so much skill 
aod science with the greatest degr^ of industry, that it ia 
not without mu^h i^esitation and diffidence that I yenturf 
to put my opinloO;in opposi^on to his authority* 



A Method of heating Rooms by Steam. 

^ jl/r. Nbii, Snodgrass, if ^ Johnstone, County ^ 

Henfrew, Scotland^ 

WithaPlatib. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Ma>jufactures, and Commerce. 

Forty Guineas 'were voted to Mr. %70dor ass for this 

Communication, 

X,H£ proposed mode of heatijig rooms. will, perhaps, hm 
most distinctly .explained by a 4>rief 'history of the first 
ideas of the memorialist on the snligect ; of his attempt^ 
to put them intf^ practice ; and of the successive improve^ 
fiDents which have been suggested to him by experienc^. ' 
In AprU 1798 be was engi^ed by G« Macintosh and 
David Da]e» Es^ji. to mans^ a cotton mi}! near Dornoch, 
ia the county pf Sutherland. He remained in Glasgow 
.for six months laft^r this, superintending the construction 
of machinery for Itie mill* During this period h^ was led 

to 
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tb'comidef 'oFa chieap meihod'oFlrfeatJng themill*, a« he had 
Icartit: that ftsd was extremely scarce and dear m the coiin- 
try in i^'Hfch the mill wa^ situated. ^It was evident that*^ 
none of the methods wbifeh he had sfefen practised could be- 
applied, T)ut «t tLti enormous expense 'j and Ws'experieiide' 
had polhtedoutto Iwrn important drfectsi arfd irtcotrreJ* 
nientes in them alL' Having observett^a mode 6f dVying^ 
Aliuslihs'by wrappitJg ifeerri round hotldw- metal* cyKndersf,-' 
fitl^l^^ith steam;' practised 'Ht the bleacti-fidas' neat* 'Glft»^' 
gowj it occurred' to him, %lmt by irieatls ^^a'^properappa- 
ratus, steam might lie appliethtoheataddtteil^ttiilK oif ihjr- 
6tber large manufactory. It was evident that this not only 
would be an economical mode of producing beat in large 
works, so( f^r as fuel Wif^^/j^oncarned, bu|t)Mjbitwo^^^ pre- 
vent the danger of fire, to which such works, when heated 
in th(^ usuaT idanner^ are ihtich exposed. ITe comntuni* 
cated his notions to ^number ()f cotton spinners and others, 
. from whose sUggestiop^Jie e;i:pect^d assistance ; but he 
met ^yith^otbing but discouragement, the pr.c^^C^ being 
every where trea£ed jigbtly , or prbnouncea to be imprac- 
ticable. Strongly impressed, however, with tneadvantages 
pi thepUn^ .thj^^emoriaji^ persevered iii.hU resolution 
to make trial of it, and ordered tin pipes to be made for 
the purpose. These he erected in the mill in May 1799^ 
'When fe-lled with steam tfcey at once produced the nec^ 
«ary degree of heat ; btA Hie pipes, hatririgbeen^damaged 
in the catrriage, proved hot sufficiently strong. Indeed the 
memorialist was immediately sensible, ^tfiat their p^itieh 
was unfavourable. With a view to somieit^nveniences-ih 
point of room, they had been carried xt^ diagotifsLlly in one 
i^nd'of the mill, whetite the" tipper sidesi o^ the pipes be<- 
came sooner heated than the lower; wbi^h caused an unr 
- equal expansion. The water arising ftoih the steam cofiw 
^flinsed in the pipes in its ret^urn to th% boiler, and- also 

obstructed 
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#bsfructed the steam in its ascent. In order to remedjr 
ftiese defects, the pipes were altered, atnl erected in ^ per<^ 
pendiculai'poiiition; kwA certain tubes were connected vvttlr 
them,' to carry off the water arising from condensation. 
The whole apparatus, aft it stbod after this alteration, \% 
represented by the drawing, Fig, 1. (Plate III.) 

This drawing presents a view of an inner gable, which is 
it one extremity of the preparation and spinning rooms of 
the milk On the other side of this gable there it ti space: 
of 11 feet enclosed hyan buter gabie, and containing tbiar 
water wheel, the^air*case and soiaii K>oais for the accon^ 
fliodadon of the wiork. In tfai^ space die furnace and boiler 
ire placed on the ground. The boiler cannot be shewn 
here, as it lies behind'the gable exhibited ; nor.isitof any 
consequence, as there is nothing peculiar in k. k may be 
«f any conrenient iovm. The feeding apparatus^ 8ic. 9x^ 
In every respect the same as in the boiler of a 'eoRuinoit 
steam engine. A <:ircolar copper boiier, two feet dtameter, 
hy two feet deep, containing ^0 gallons of water, with a 
large copper head, as a reservoir for the steam, wasfouiid 
to answer m the present instance* The steam is conveyed 
fronv the boiler through the gable, by the copper pipe B^ 
into the tin pipe C C. From C it passes into the centres 
of the perpendicular pipes E £ E, by the small bent ^cop* 
per tuoes D D D, The pipes EEE, are connected, 
under the garret floor by the tubes F F, for the more easy 
drculatibniof the steam* The middle pipe £ is carried 
through the garret floor, and communicates with a lying 
)>ipe 36 feet in length (the end of which is seen at G) fop 
heating the garret. At the farther extremity of the pipe 
iy^ there is a valve falling inwards to prevdnt a vacuum 
being formed on the cooling of the apparatus; the conse-^ 
ijuenceof which would be the crushing of the pipes by th^ 
firessure d[ th^ atmosphere. Similar valines, K K, ar^ 
* • placed 
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placed near the ^p of the perpendicular pipes E E ; and 
from the middle one E» tfae small pipe passes through the 
roof, aud is furnished with a valve at I, opening outward^ 
to sttPbr llie air to Escape while the pipes are filling with 
ste^m, or the steam itself to escape when the charge fs 
too high. 

Tfae water condensed in tfae pei^endicular pipes E EE 
trickles down their sides into the threie funnels L L L, tik 
Becks of which may either pass through, or round, the pipe 
Qy into the copper tube MM, which also receives the 
water condensed in C C» by means of the $bprt tubes N N« 
The ^ipe C C is itself so mUch inclined as to cause the 
water to run along it to the tubes N N ; and the pipe G in 
the garret has an inclination of 18 inches in its length, to 
Inring the water condensed in it hack to the middle pipe £• 
The tube M M carries back the water through the gable 
to the boiler, which stands five feet lower than this tube« 
It is material to return the water to the boiler, as, being 
nearly at a boiling beat, a considerable expense of fuel is 
thereby saved. t ^ 

The large pipes are ten inches in diameter, and are 
made of the second kind of tinned iron plates. The di« 
mensionsof the smaller tubes are seen by their comparative 
size in the drawing, and perhaps they might be varied 
without inconvenience. 

The: apparatus erected as here described^ bas been found 
sufficiently strongs and has required no material repairs 
since the first alterations were made. Tfae leading object 
in the instance under constdieration being to save fuel, in 
order to derive as much beat as possibly from a given quaU'* 
tity of fuel, the fiue from the furnace, which heats the 
boiler; jf conveyed into common stone pipes plaoed in tbd 
gable; These are erected so as to prevent any danger of 
fire, ni ihe manner shewn in the drawing, Fig. 2. T\» 

steam 
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sli»i|l witk this auod^ki^ry communicate*^ ii heat of about 70* 
to the«niU| the rooms of which are 50 feet long, 32| feet 
wide, atid 8i feet high, excqit the lower story and garret ; 
the former of Which ii 1 1 , -dnd tli^ hitter 7 feet highi 
The rooms warmed in this manner are much more whole- 
some an^ agreeable than those heated by the best con- 
structed stoves, being perfectly free from vapour or cou- 
laminated air* 

- By various experivients it appears, that the ei^pense of 
fuel is scarcely one half of what is necessary to produce 
the same degree of heat with the best constructed stoves. 
The memorialist was the better able to make the conii* 
parison, since be had previously had five years experience 
of cotton mills on what was, at that time, reckoned thai 
most approved plaii. 

After havitig ascertained these results, the memorialist^ 
i» 1800, drew a plan ^milar to that now presented to the 
Society, and sent it to Glasgow to his employers, who 
were very doabtferl of the success of the scheme. They 
immediately published the discovery in the Glasgow news- 
.papers, inviting cotton spinners, and othei*s interested, to 
inspect the plan. In consequence of this public intimation 
of the method having been successfully practised, anum-' 
l)er of cotton spinners turned their attention to it, and 
adopted it with various modifications, according to the 
convenience of their mills, or their notions of improve^ 
ment. 

The memorialist aflfordod to every person who desired it, 
aH the information on the subject wliicfa he possessed, llis 
•general recommendations were to detach the condensed 
water, in returning it to the boiler', as much as possible 
from the steam ; and where tin pipes, or others of similai* 
strengt;h, were used, to secure them carefully with safety 
valves. 
.V<H.. XII.— SECoi«i>.SjtRiEi. G There, 
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There are obvious defects in the application of the ^ritr^ 
ciple, as practised in the instance described above* Of 
^me of these tlie memorialist was perfectly awaie at tlie 
time of (he first construction of tbe apparatus, though it 
was out of his power to rentiedy them ; and he has thought 
it propel" to give a detail of the first sucoeMful experiment 
e:cactly as it took place. 

From the pipes being all in one end of the house, the 
keat was unequally diffused , and a considerable time 
elapsed, after their being first heated, before it reached, 
the other end of the rooms. But, as the mill had barely 
room enough for the spinning machinery, it was ioipossjbl^ 
to erect the pipes in any other situation, or to convey them 
along the rooms, so as to produce a more equal distribu* 
tion of heat. This, however, can be so easily effected^ 
when there are no obstacles, such as have been mentioned, 
that it is scarcely necessary to enter into any detail of th% 
means* It may be barely mentioned ^that the memorialist 
has fitted up the apparatus in two cotton mills, which i^e 
now under his management, belonging to George Houstpn, 
Esq. and Co. of Johnstone, in a manner which cprnpletefy 
distributes the heat. In one of these mills, consisting of 
six storiesj a lying pipe ofxast iron, 5 inches iu diameter, 
is carried along the middle of the lower story, about two 
feet/rom the cieling, with a small declivity tojc^rry off 
the water. This pipe heats tbe story in whi^h it is placed. 
Tin pipeSy 7| inches diameter, communicating with this 
lying pipe,, are carried, up perpendicularly through all 
the floors to Uie top of the house at the distance of 
seven. feet, from ,eacb other, and forni a line > of heated 
coluinns in the middle q{ each room. Th§ same general 
plan has been followed in the other mill. fi6t there, 
^re several irregularities in the building, which require a 
little variation of the contrivances for ditfusing the lieat to. 

every 
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eVery quarter. Some of the rooms having been added sinoe 
the first erection of the mill, are connected with the main 
body of the building awlcwardly. Into these the steam it 
carried by lying pipes, slightly inclined, and communi- 
cating wh:h the principal apparatus* The steam may af* 
terwards be distributed by other pipes in any way that is 
thought convenient. The memoriairst has found no dif* 
licttlty in conveying, by soch means, the steam necessary 
to produce the degree of heat required in e^'ery variety of 
wtuation. 

In the former of the last mentioned mills, the perpendi* 
colar pipes are connected'under the cieling of the garret 
by a pipe 2f inches diameter, slightly inclined, the extra* 
mities of which pass through the walls of the house, and 
arie provided with vatves Opening outwards. A connecting 
pipe, with similar valves, is placed under the dieting of the 
third story. These are intended for the more easy circto* 
Ution of the steam : but the memorialist found, from expe* 
rtence, that with all these aids, th6 filling of the perpeA* 
dicular pipes with steam was attended, with some difficulty. 
The steam, when first thrown in, passes up the perpendi* 
euiarpipe nearest to the boiler,and being specifically lighter 
than air, occupies the upper part of the apparatus, com- 
pressing the air in the lower part of the rest of the pipes. 
The resi^ance of the air will thus for a long time prevent 
the pipea from being completely heated : but this difficulty 
' is easily obviated by having a valve or valves opening out» 
wards, at the lowest part of the apparatus, through whleh 
die air, when compressed by the steam^ is sofFered to es» 
• cape. In the mill just mentioned, the lying cast iron pipe 
': in the first story is carried through the gables of Che millt 
and furnished with valves for the egress of the air. It is 
unnecessary to repeat, that the same valves sevVe for the 
discharge of the air in heatiog the apparatus^ and of the 
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ttf^atn itself, wfaen its ejcpansiTe force beeotnes too great* 
In both mills each of the perpendicular pipeii is provided 
;«'itfa a valre, to prevent a vacmitn ; and in the second 
liriU the lying pipes for Carrying the steam into the dor 
tached rooms have each two valves, one opetiisg inwards^ 
ami the other outwards. 

Certificates of five other mitls being hearted in a similar 
manner,. by the direction of the mexnoriaiisti Aire presented 
to the Society, 

The application of the principle to buildings already 
constructed, it is presemedp will be suffiai^i^y ^vious 
from the foregoing details, . In new manufaotpries^ where 
the mode of heatitig^may be made a part of: tl)e original 
'pUn, a moce- Convenient app^atus may b6 introduced. 
Thij» will be best explained by a descripUoii of the 
drawing. Fig. 2, whichg)vesa$ectio|}.i>f ai^ttobmiijcon^ 
structed in a manner which the memori^i^t would ajdppt, 
were he to etpply the steam apparatq^ toa new build ipg, or 
any other that would permit such *aii apparattK from, its 
-regular copstructioos, U\ an ol() mill m this p^a^e, an • 
. ^pparatui^ 4$ now erectin^^ by the advice of the memorialist, 
conforniabte to this pUoi, w-liiph is likely to be g^i^nei^Uy 
adopted in k^w cottoi) oiiJls. . , ^ 

/nie furu^e for the boi)er issbown al; a^ TbQ ^ue of tbe 

: faruaee.conveys the smoke into the cast iron stove ptpes,*| , 

•^, 3 , 4. These pipes ar^ placed in a space, in the gable in- 

•.tirely emdosed with brick, except at tiie-small* apertures, 5» 

5, 7,8; A current of air is admitted below b| 9| add thrown 

iniD tbe rooms by those openings, ^tifter being'heated by 

contact with the pipes. Thi3 part of ^ pfam h adopted 

. irith a vietv to prevent, as much as possible^ any of tbe 

- heat produced by tbe fuel used, from .being tbh^wn away : 

It niay be oiinjted where any danger of fire is apprehended 

from ity^aad the- smoke ms^y be tarried off in wy way that 

'^ • * . J5 



i$ coQsideted absplutaly secure* . ^ far^ howevett m the 
pemorialut is able, to jodge^ there seems to be ii^tie or no 
danger of &r^ Jcom a ^tave of ibU construction. Thq 
grei^est iacoi>vwi9Q^t ^ ^ i^piQinoii 9tove iis^ that tho 
cockle eroifti^. furnace is li^If^ to crack from tbig^ intent 
tity of the he^ts- By the continuity of tjie metal from the 
^e^placei .an ioteaae he^kt is alsQ conducted along the 
fHpesy whiob. e|ipfi9flf^ them, to the same accident. Here 
the smoke being previously conveyed through a bricji flue» 
pan never c<»»miimcate to the. pipes a degree of heat suf- 
ficient to crack them. In.like.iwnner the pipes, having 
fto commuixication with the rooms but' by the small aper*< 
-tHresy canaot come in contact with any combustible sub-* 
ifiaace; aod^&ov) besiog Mirrounded with air, ivbicli is 
CiHistantly changing, can impait only a very moderate 
d^ree of t»eiit to the walls. The iroti supporters of th^ 
pipes may be imbedded in scMe. substanoie which is a btid 
conductor of hQ^9 ^ furnace ash^fs and lime, ^c. 'The 
emission > of bef^ed air iate the roqms may be regul^feed 
by valves. A& the pipes are not expoaed to cra<;bii|g, 
there is no ri^k of their throwing smoke or vapour into 
the rooms. 

Tiie boiler hi^ is six feet long, three and a half broad, 
and three foet deep. As there is nothing peculiar in thp 
feeding appfiralus, it is omitted. The boiler may be placed 
in any convenient situation. Where a steam engine is us^d 
.for other purpoj^, ;the steam may be taken from its boiler. 
Tbe^pipe c c, conveys the steam from the boiler to the first 
' perpeadicolar pipe did. There is an cj^panding joint 
, at e, stuffed, to make it steam tight. The strata ascend- 
ing in the first pipe dddy enters the horizonal pipe^/X/f 
.{which issiightly i^iclined) expelliog the air, which partly 
^scapes by the valve ^., and i| partly focoad into the other 
pipest The v^lve g being considerably loaded, forcfss the 
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aceamukting steam down into the rest of the pipes tf «f tf. 
The air in these pipes recedes befen^ the steam , and it 
foreecl through •ibe^tttbesAA'A^ intothe ptpeifHii9f»,ifvheii€e 
it escapes at the yalve i, and the tyj^Mm/t. The water/ 
tondensed in the whole of the pipesi pass^ als6 through 
the tubes hhhhf iiitto the pipe m mm^ w4iieb has such 
a declirity as to discharge the water at the syphon ky 
into the hot well n, whence it is: pumped back into the 
boiler. 

> The whole of the pipes are of cast iron, except n^mfn^ 
which is of copper* The perpendicular pipes serve a^ 
pilhu's for supporting the beanfs-of the house, by means 
of the projecting pieces ooo^ which may be jraised or low« 
ered at pleasure by the wedges ppp* The pipas are sunk 
in the beams about an inchi and are made .fast to theoi 
* by <he f w wi strwps 77.^^* Those infthe lower ^ory rait 011 
^tbe stones §msSj and are made tight at the junction with 
stuffing. The pSpe in each story supports the one in the 
etory above by a stufled joint as shewn at r. The pi pea 
' in the lower story are seven inches in* diaitieter ; those 
in the higher six inches i those in the other two are of 
intermediate diametiers. The thickness of the metal Is 
^ of an inch, l^he * lower pipes are made larger than 
the upper, in order to expose a'gi^ater healed surface 
in the lower roooos, because the steam being thrown 
from above into all the pipes, except the first, would 
otherwise become incapable of imparting an equal heat as 
it descends. r '• ] 

There is no necessity for valves opening inwards in tbia 
apparatus, the pipes being strdng enough to resist the 
pressure of the atmospheres 

The cotton miU is 60 feet long, 33 wide^ and four stories 

high, the upper being a garret story. In the engraving 

' five parts out ^f^lite in the Icqgth otthe building; are.ooly 

ahewu* 
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shewn. Tlie apparmtds will heat the rooms to 85* in th» 
cojdest reason. It is evident that, by increasing the size, 
or the number of the pipes, and the supply of steam, any 
degree of beat up to 21 2** may be easily produced. It may 
even be carried beyond that point by an apparatus strong 
(fflough to compress the steam; diis, howerer, can seldom 
be wanted. At first it was objected ,to this construction, 
that ttie expansion of the pipes, when heated, . might 
damage the building ; but experience has proved, that, 
the expansion occasioned by the heat of steam is quite 
insensible^ 

The nlemorialist thinks it would be improper, in address- 
ing so intelligent a body as the Society of Arts, &c to 
expatiate on the various economical purposes tq which thft 
principle which he has been able but imperfectly to un- 
fold, may be applied. In abler hands it may be fiound 
susceptible of improvement, whic;h he cannot anticipate* 



4 

Certificates from Mr. George Macintosh, and Messrs, 
Henry Monteitb, Bogle and C^o. of Glasgow ; Mr. Geprge^ 
Houston, Messrs. Robert Hodgart and Co. Messrs. John 
Fife and Co. and. Mr.. John M* Naught, of Johnstone ; 
Mr. James Boyle j manager for Messrs. M'Farbm, Black 
and Co. at Gryse-Milt ; also from Mr. William Kerr, for 
the Lochwinnocli Spinning Company, confirm the utility 
and success of Mr. Snodgrass's method, and attribute to 
him the credit of first applying steam to ih^ purpose of 
heating manufactories. 
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On the Fabncaiicn. of Alum in tlu Department de VOurte^ 

By G. J. C»RiSTiAN. 

* 

From the ANNAtEs de Ci|xmie« . 

Notwithstanding the constant use of aium, \§ 

is astonishing that the details of its fabricaUon are so little 
known ; those who. have given them have always contented 
Ibemselves with describing the general meihod of making 
it, without presertting the different processes employed, 
and which vary almoest as much as the aluminous schist'^ 
itself* . 

*The art of makirtg alum is, in my opinion, still far 
short of the perfection to which it mfght be carried; 
those who have been employed in it up to this time, being 
acquainted with no other theory, hare contin ued mecha- 
liically the processes employed 6y their ancestors, and 
consequently the limits of thi» art have not been extended ; 
but, the processes .once known, it will be easy for chemists 
to improve the practice by the application of theory, and 
by that means to assist an art so useful to societj^ This 
consideration has induced me to publish them. 

In order to proceed with method, I shall treat, 1st, of 
theore, the strata in which it is found, and of the geiie* 
ral method of extracting it; 2d, pf the roasting; and, 
3dly> of the lixiviation^ of evaporating the leys, and of 
ibe ctystallisation of the alum. 

I shall particularly describe the method practised at 
f lone, as being the best attended Jto and the most per- 
^ |ect ; the general processes being in oth^r respects the 
same as in other works. 

Alum ores that are procured at Flone are found in bed* 
i>f aluminous and pyritous schiste, at about 30 toiscsdeep, 

MKJine4 
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locliBed to the south about 70 degrees, and in a directioii 
from east to west ;' their thickfiess, on an average, is 4^ 
6, and 8 toises. 

The top of these' beds is blue calcareous earth, nrhicti 
bas the same direction as the ahinn ore ; the schiste and 
Biica free stone form the wall, and have the same 6ir 
rection. 

The aluminous schiste is raised through perpendicular 
apertures by means of windlasses: the subterraneous 
works are carried on in simple galleries, lined and sup- 
ported by timber and faggots. 

The beds contain, in the course of their extent, two 
kinds of minerals ; that w^hich is on the side of the Meuse 
is the richest, and that on UHesbaye is more or les9 
poor. The aluminous schiste, which is the richest, is or- 
dinarily black, friable, interspersed with mica ; and the 
finer and mere Jwded the particles of it are, the richer 
is the ore. 

The second kind is of a grey siate colour, sometime^ 
covered with a reddish crust. 

I shall not speak: of the varieties that are ipe^ urith in 
these two species ; such details would lead me' too far: 
neither shall { speak fucther of the ore that is found 
perished in the old galleries ; it is an ore similar to the 
preceding, which, in the course of time, has effloresced,' 
^d its constituent principles have had time to combine. 
It has not the form of schiste ; it is brittle, and falls into 
small pieces, and is of a quality supe^Qr to all the' 
others. 

The extracted ore is formed into a b^ap, to be left tq 
effloresce ; it is by a long exposure to the air that th^ 
schiste is brought ts^ the state requisite for use ; the half- 
formed, half-combined, ^constituent principles, combifiQ 
more intimately by the action of the air and rain-water. 

Voj,, XIL— SjscoND Series. H Th« 



M (hilk Faktioatim ef Aium» 

The wdrhmeni mt fuUy sensible of' the necessity of the 
assistance of the water ;. for when it happens, daring the 
summer, that rain is rare, they moisten the heaps witb 
Wdtec, which they aife at giieat trouble to procvce. 

lt^is^iaifK>rta«1t that the heaps be. not raised too higb ; 
if they are sp^ the waiter does not penetraiie them, and the 
air reaches the centre with difficulty ; ten or twelve feet 
are sufficiently big^b. The. alumrmakers are sensible of 
all the advanta^es{ attached! to this method ; but are pre*^ 
vented . from foUowing it ioi cevtain. situations, as it wo^* 
quires a great space of Iai>d:, which cannot be alimaya 
obtained : it is c^tea necessary to mahe it ieto heaps: 40 
and 30 feet high. 

The friable schiste ts^es less time to effloresce tfaao< that: 
of the second, species. As this latter ia in a mass, it isr 
tieceasary, in order to facilitate the efflorescence, ta 
break it into pieces one or two cabic. inches, in siae^ andb 
even then it takes three or four years to effloresce. Tfa« 
heat of the sun, after rain,, contributes muchi to this ope* 
ration ; it destroys the aggregation that unites the mo)e!- 
cules of the sckiste^ and disposes its principlea ta com- 
bkuU:ion. 

They are likewise sensible of the importance of l^is; 
loug^Kposuro to the air. Those who., for want of lanfd^ 
are obliged to employ ore not effloresced are easily con*^ 
vinced, by the small quantity of alrnn it produces, of the 
necessity of a longer exposure. Nature, in this case, ao« 
eempU^hea every thing; and renders the assiscatice; of art 
unnecessary ; but she must not be hurried in her (^ra- 
tions ; her progress is slow, it is true; but at the same time 

il. is. certain. 

# 

The ones, thus effloresced, are deposed &r roasting. 
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Roasting of the Ore.^ 

In order to tfoast ^he ore a (k^iibk bed of fftggote Js 
^made, s(b()ut 60 or 70 feet long and 6 wide ; k is €K)i^red 
witk a.bed , aboat a foot deep, of th« itiassy scbitfte^ broken, 
11)4 another foot of the scaly BcMste, ^r first fipeciea. Tfa€ 
firei bed of tbe ere,, by the interstices that it leave*, faci* 
litates the passage of tbe beat into the second. - Ik spae# 
ef about twd feet is left to^'tiidtt tfhe middle of tl^ bed of 
ftkggots ; and it)te this spate tbb fire is pot, tvMch d(W^ 
wards s^rebids oti^^all ^ideft. ^W>bite the fit^t'bed lights, a 
second is disposed near it, fonned in the same lnaiinfer» 
After that the first bed of ere is iKirred, bol^ are made 
lA it towards the surface; ahd above the first a second 
bed laf faggots ; and scbiste is formed, which is lighted by 
tbe beat of that on which it rests. The fire is applied M 
tbe second bed, and a third is formed near it ; the second 
is raised, and the third is lighted ; a fourth is formed, 
while the third lights, and no on. The first bed is raised 
to 40 or 50 feet, and terminated in a rtdge -at the top. 
The time taken up ia making these beds allows tbe ore t/£ 
the first-formed beds to be sufficiently roasted. Thos^ 
whose oi&ce is to lixiviate the roasted ore break up tfab 
heap from behind, white the workmen in front form sue* 
oessite beds, which are raised as I bare related. 
. These heaps are worked stbout two months before th^ 
ahnn is made ; they have always by this means a quantity 
of ore in advance, which is indispensable. Tl^e t^^asting 
occupies three workmen ; namely , a foreman, ajeurnc}'^ 
nan, and an assistant, ^ 

Tbe heaps form the frustrum of a pyramid with four 
fronts, two great and two small sides ; one of tbe large 
sides, on which the ore is extracted, is steep and inclining 
a very little to the horizon, and its revc^rse exliibils three 
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br fdtir steps, formed by the beds that have been dter^ 
hateiy raised. 

It is ioiporttot that the sides of the heap be ititsed as 
{>erpendioularly as possibje, that tl)e rain may not remain 
upon it, and carry, away part of the salt ; yet it is 
necessary that the two small sides of the heap, and the 
buter sidQS of. the bedsj be covdred witjai crumbled and 
moist ore. 

. Tbe«s)till.of the foreman consists in roasting the earths 
tether ixiore nor less than is /lecessary ,: Jf tbey are done! 
top little th<jy make bad,aium; if too ouich ^he product 
is much less.. ^. 

. Aq att^pt.iv,0 foreman pugbi t^ever to lose jiight of the 
jbeap ; for. tl^ere ii,re accident^ 4;hat diminish,the intensity 
of fhe fire, such a^ heavy rains ; and others that augment 
it, such as wind for example. To remedy the first acci« 
dient, he pught to make an opening in the heap, where- 
ever the fire seems extinguished, and by that means to 
give it air ; spmetimes he will find it necessary to un** 
cover a part of a bed, and to put in fresh faggots, which 
must be lighted in the same manner as the former. As 
for the other inconvenience, he may obviate it, by stop- 
Jping {Up. >vith humid schiste • the holes through which 
the flame appears. In order to roast the earths properly, 
the foreman should be perfectly acquainted with the de- 
;gree of heat requisite for every kind of earth ; fqr the 
hard require it to be stronger^ and the friable ratheif 
>veaker ; and lastly, he must be as well able to regulate 
this immense fire-place, as he wojuld that of an apart* 
ment. If any of the beds have too much fire, he niust 
lessen it ; if any bthers too little, he must augment it. 

What I have related sufficiently shews the difficulty of 
the foreman's business. If he be not active, vigijant, and 
'intelligent, he may, with very good ore^ and well 
effloresced^ produce but very little or bad alum. - > 
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Tbe aluminous scfaiste may be said to be insipid both 
before and after the roasting ; however, if it be pr^ 
riously wetted, the surface exhibits a saline .vegetatiiMig 
.which is not pure. alum ; but a compost of aoid sulphate 
ofalumine, sulphate of iron, and magnesia. 'Djui^ingtb^ 
roasting, on the superficies c^ the beds of certain- ose^ 
an efflorescenice of sulphur may be observed, and on 
others an efflorescence of salt entirely formed, similar to 
that of unroasted ore : this sulphur and this salt ultimately 
disappear. I propose to shew, in another place, that this 
proceeds from a defect in the processes ; but I shall now 
return to the heap, which is to be cut up for lixiviation* 

« 

Lixiviatim of the Ore, Evaporation of the LitmtMf and 

Crystallisation of the Alum. 

In order to lixiviate the ore, it is detached from the 
lower part of the back of the heap, that the fall of the 
upper part may be facilitated ; it is put into wheelbar- 
rows, having the bodies made of osiers j and forming upon 
the barrow an inverted cone, containing about three cubid 
feet ; it is emptied into wooden tubs, which are aboilt 
15 or 16 feet square, and are sunk about two feet into 
the earth. There are two bottoms to these tubs ; the first 
is composed of planks laid upon beaten clay, and the 
second of boards or thick planks supported above the first^ 
at the distance of a foot from each other : the planks are 
covered over^ and thus a false bottom is formed, which is 
taken out, and cleansed when necessary. Between the 
false bottom and the floor of the tub there is a wooden 
cock for the purpose of discharging the lixivium. The 
tubs incline towards these cocks ; the planks that are laid 
6n the thick boards perform the office of filters, by the 
interstices that are left between them> and the liquor 
passes clear. 

The 



The ««mber <9f ttilm vary ^iit each eslatdkhment. At 
Fidoe they are tbiitr, placed twio byw^o: ; bet\reen which-, 
0X regdbr d'Rstance^, are 6^ od^ersmatl Teetangdlar lubi^, 
,^bieh serve to contain the lixma that mns int^ the re^ 
iervm'Ty and tovrards which the cocks -^df fourtub^ are 
<divect^. The roasted orei$ then put into "these tabs; 
liv^iter is ihen let on in prof»ottioQ ^o what mxy 'evaporate 
ifi nhecourse of the operation^ and is'thtts passed three 
itmes 6¥er the ear da, and allowed >tOTeiimi<A d^ i^f24tKHH^ 
each time. ' 

• He mh^ directs the li^iv^iialtion k eareful to put a leas 
quantity ^ water in time of -rai)!) Aotwrthstandif^ wtiieh 
the lixivia are oiuch weakened : from this cireuoostanee it 
is evident that the degrep of concentration of the lixivia is 
not always certain. 

Good ore usually affords a lixivium of 13* of the areo- 
Biet^r for salt-petre. 

At this place only six tubs are filled at one time, that 
quantity of ore belog enough to supply the establish- 
ment. If more were daily employed, the quantity of 
scbiste extracted would be insufficient, and it would tiot 
liave time to effloresce ; besides the ley, which would 
fill a greater number of tubs, could not be evaporated. 

The Ifeys are conducted, by channels of wood, into a 
reservoir near the works. There they are, in a manner, 
under the immediate controul of the head workman, wh^ 
admits them, discretionally, into the boiler * and frooi that 
into the evaporating vessels. 

On the £vapoQraii(m of the Leys, and tie CfiytialiisMticn rf 

ihe Akem. 

The apparatus for forming the alum is composed of 
four leaden boilers, two of winch are employed in the 
evaporation, one to beat the mother*waters, ami the 
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fourth to heat the leys ; of a cooler thirteen feet wide^ 
fourteen long, and fonr and a half deep ; of small crys* 
tallising tubs, four f^t in. length, two M'ide, and two 
deep. 

The two evaporating vessels are placed on two pieces of 
briekwork, which rise towards, the nuddhe, and are eow 
vered with cast-iaou platen, which are a foot wide and aift 
ioch thick. It. is upon these plates that the boilers are 
placed, and which support the bottom&of them.. 

One i^essel serves for the cefining, and is only fow £eeb 
wide, sis^Jti^en krng^ and. two deep, while the other m 
c^hfc feet wide, sixteen long, and eight in depth ; at 
siugle Ere sui&cea for tUe fnst^ but tlie second, requires 
twQu The chimney of these three fires passes under the 
mother-water boiler, which succeeds to the two first, but 
rises about two feet, and beyond that is continued under 
the lixivium boiler. 

j&y this arrangeineiat, very little of the heat ]& lost, and 
the mother'^waters. and the leys, are disposed to ebulUfcioD^ 
It is clear that the mother-waters if not previously heated 
wo^iild cool the. boiling considerably, and which* requires 
mnchtinne before it arrives at ebullition. It is the same 
> with the le}rs in the boiler ; however, notwithstanding. the* 
advantages obtained by this method of arranging the ves« 
sels, notwithstanding the quantity of beat that is lost* 
when graduated bailers ace not used, it.is^not generailly 
adopted,, or at most but in part ; in almost all other esttb* 
Uisbasents the chimnies rise immediately from the eva«^ 
porating vessds, and these chimney& become red hot* al* 
the height of eight feet. 
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Facts towards a History of Pit-CoaL 
St/ Professor Proust. 

From the Journal de PHYsiauE. 



A 



COAL of Dccisc, after distillation by Sage, lefjjk 
from 59 to 60 of carbonaceous residuum of English coke. 
A coal of C^ven^s yielded Berthollet from 76 to 77 ; an4 
that from a pit in the forest of Gensane 75. I have ob*^ 
tained froip a coal from England 64, from Lieres 60, and 
from Fondon, both in Asturia, 64 ^ from Belmez, in 
Estramadura^ 65 ; from Villa Nuera, near Sevilje, 68 ; from 
Quiros 70, Las Camaras 70, Langreo 75, La Rionda 76, 
and La Riosa 77, all in Asturia ; from Ripoll in Cata« 
Ionia, Montalban in Arragon, and Reyj)osa in Castile, 
nothing. 

The environs of Madrid exhibit some vestiges of earth 
impregnated with bitumen, but no pit>coai, as was 
hoped ; yet no town in Europe is at present so much in 
want of it. I have visited no coaUpits in Spain ; except 
some of those in the fertile and picturesque province of 
Asturia. This country affords, in miniature, all of the 
great and sublime that the traveller admires in the Alps. 
The coal there generally appears in veins of little thick- 
ness, the thickest are scarcely 18 inches. 

These veins which are, as in all other places, situated 
between strata of clay, are very variable. The pyrites 
spoils a great quantity ; and calcination, whicl\, it is said 
will desulphurate piVcoal, would hardly be capable of 
clearing it ; whence proceeds the impossibility of esta- 
blishing in Asturia such foundries as they have in Eng-^ 
land and at Mont Cenis, since they can never hope to 
procure from the neighbouring land a sufEcicuit quantity 
of fuel to feed their vast furnaces. 

Products 
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Products of a Hundred Pounds of some of the Coals* 

Villanueva. 

lbs. oz. dr. 
Coke ....... 68 84 

' Condensed products - * J 2 1 6 

OasIo$t ^.«*-«19 56 

- 100 O 

- ]betme!2l« 

lbs. ozi dr. r 

Coke - - 70 13 a^ 

Procfuct *.-.^-lYll2 

Gas --12 74 

Langreo. 

Coke *- 75 00 

Product .^--•-16 26 
Gas - - 8 3 2 

English. 
Coke -- 64 10 

Product ------ 19 14 6 

Gas ------- 16 2 

It was interesting to compare the aqueous with ^fae 
oily products after they were separated. By calculation 
I made the first equal to a hundred, to render the varia- 
tions more sensible ; and I disttUed^three pounds of each 
coaly in order that the results might be sufficiently^ distin- 
guisbed. 

Yillanueva. Aqueous product - - . - loo 

Oily 262 

Belmez. Aqueous product - - - idO 

Oily ^- ISS^ 

Langros. Aqueous product - -. . loO 

Oily . - . - ^ • . 188 
English. Aqueous product • • • 100 

Oily --.--.. 56 
Vox. XIL—Secokd Series. 1 ^ We 
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• • • ' 

We must also compare the coke ^itfa the oil, ii^hieh is 

as follows : 

lbs. Qz. dr. 

English Coke - - 64 - - Oil - - 7 

Villanaeva 68- ..-7 

Belmez 70 - 10 

Langreo - ■ — 75 — -^ — - II 

> 

From these comparisous it results, that in three of 
these coals the oily product is more abundant than the 
aqueous. 

/2. That the weight of the gases is as variable as that of 
the liquids. 

3. That the real quantity of coal furnished by these 
bituminous substances is generally above i60, and in dif-^ 
ferent kinds^ runs between 60 and 80. 

4. That it is three times as much as out wood com^ 
monly affords ; for we know of none except indigo that 
can be Compared with pit-coal in this respect. * 

5. That the matter of pit-coal is as variable in its car- 
bonaceous, oily, gaseous, and other products, as the or- 
ganized bodies that are formed at present before our e}Fes. 

6. That its oily product is generally much greater tbau 
what our resinous woods. afford, ;sUcb as oak, elm, ash, iScc^ 

7. That pit-coal is thrice as advantageous in furnaces 
that admit of its use as any wood known, since it leaves 
three times as much CQally matter. 

8. That its coke, by reason of the azot contained i» 
it, derives from our atmosphere much more fire than that 
of wood, since it cannot be burnt but by decomposing 
a much more considerable quantity of oxygen. 

9. That the oily and gaseous products are formed as- 
well in the open air as in close vessels. There sn-e some 
coals that give a greater flame than others, and are there- 
fore most proper for furnaces wbcu'e a great cuiTent of 

fiame 
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flame is required, as those of br<$nze^ porcelain, earthen* 
ware, &c« 

10. That those which leave most real coke after distiU 
lation will necessarily last the longest in forges, reverbe* 
ratory furnaces, &c. 

Aittong these four coals perhaps the richest in oil 
would not be the easiest to distil, at least by Lord Dun* 
tloaald^s method ; for they melt, swell up, and aggluti* 
iiate so as towards the end to become a uniform mass, 
that cannot be divided without labour. 

The coal of Villanueva leaves only two hundredths of 
ashes, the colour of Vigognia trood, which indicates a 
.4:oal as pure and free from pyrites as possible. It may be 
employed with considerable advantage in the bronze 
foundries at Seville, because in those works the quality of 
.the fuel 19 not so material as in the making of cast-iron. 

The coal of Langreo, is^lected, leaves no more than two 
hundredths of ashes, which 9xe not more ferruginous than 
those of Villanueva. 

. That of Belmez is also of an excellent quality c we may 
judge by its ashes, which are not higher coloured than 
those of our private fire places, which indicates great 
purity. It melts but without augmenting in bulk, and it 
is well adapted for carriage, being dry, massive, and does 
not easily comminute j its ashes are from 6 to 7 per cent. 

That of Quiros is also very good, tolerably pure, but 
scarce ; it melts and swells up. The Asturias contain 
many other .veins of a good quality, although generally in 
small quantities. Personal interest has suspended the 
hope that the inhabitants of this province had .admitted, 
of preserving the little wood that remains in it ; but time, 
^ which puts a period to intrigues, will some d^y restore 
f bis benefit. 

All pit-cQals, in general^ ^ive ot)t more of less sulphu- 
I li row 
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Tous acid towards the end of their combustion ; this pro* 
ceeds from the pyrites. I returned to this idea after 
haying at first supposed that they contained a peculiai: 
union of sulphur and carbon; but all that I passed 
through nitric acid^ to free them from pyrites, burned to 
the end withoyt emitting the slightest smell of sulphurous 
acid. 

The oily product of these coals, varies much in con« 
sistence ; and it always requires a particular experinient 
to discover how much thick oil or tar it will afford.'- Is 
this tar really more preservative and better adapted for 
retarding the spontaneous oxydation of cordage and th« 
rigging of ships, than that of resinous^ wood ? This has 
been asserted : but should it not be further examined ? ^ 

The light oil separated from it is succinated, but not 
disagreeable ; it soon turns brown in the air, and no par- 
ticular use is known for it. 
... • • . 

The aqueous product contains carbonate of ammonia, 
in a small quantity. I found no vinegar in it', but I 
could wish to examine it again, especially as I find in 
my notes that I separated a little succinic acid from it, by 
treating it with the muriatic. 

The gas is an oily hydrogen that burns with a wTiite 
flame, which lime water diminishes but very little, because 
the ammonia retains almost all the carbonic acid. 

Naturalists, reflecting on the relations that analysis dis- 
covers between the composition of vegetables and that of 
pit-coal, have pretty generally supposed that the latter may 
"iave been produced by heaps of fern, polypody, reeds, and 
dquatic* plants destroyed, the impressions of which are 
retained by the adjacent strata ; or even by trees, as 
their fragments, such as those which certain rivers in their 
inundations sometimes tear and sweep from the surface of 
t4)e earth, and tluit the sea has transported and brx)ken hy 

it< 
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Hs agitation, and accumulated inthc basins, fromwhenca 
we at present extract them. But the mechanism, the 
possibility even of these operations, simple as they are in 
appearance, are liable to innumerable difficulties, Tvhen 
examined in detail. For instance, those parts of the 
globe, which are most elevated, and "on which depo-» 
sitions of pit-coal are found, such as the Cordillera of 
Peru, where Leblond met with them, being two thousand 
toises above the sea, are not very satisfactorily accounted 
for, when it is alledged that they are forests or plants 
swept away and comminuted by the waters. Had the 
sea then, at that period, no less elevated place than the 
Cordilleras of Peru on which to deposit its mud of tritn**^ 
rated plants ? Or, was the soil of the Cordilleras tbem^ 
selves particularly favourable to tfa^ production 4)f ve^ 
getables ? 

These objections, which have been made by Patrin, arc 
certainly not easy to remove. If we consider further, that 
these immense beds of carbonaceous mud j which resemble 
the torrents of melted resin that a volcano has thrown out 
at once upon valleys, ten, fifteen, or twenty leagues long, 
exhibit not the slightest interruption^ not thfe least vestige 
of fishes, shells, bones or stones, nor any foreign body 
in their mass, nothing in short to indicate those convu^ 
sions or that disorder whjcb the imagination can with 
difficulty separate from such great devastations of forests*, 
mountains, continents, &c. we shall be forced to admit 
that such prodoctionsrare not explicable, even by those 
accidents of which the svstem of nature sometimes acM^ 
tually afford^ us examples. 

Besides that the recurrence of fifty or sixty strata of coal, 
and as many of saod-stone, do not permit the mind to con- 
ceive bow these two kinds of sediments could have be^a 
cxclttsivQly accumulated ^ as if the earth could have pr^ 

duced 
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« 

duced nothing before these periods, but what furnished 
the sea alternately with trees to pulverize, and silex to 
precipitate, and neither beast, bird, rock,-^ flint, nor 
gravel could interrupt their continuity : we must likewise 
observe, that coal, as it is found at this day, possesses a 
certain number of characters that we shall presently aien- 
tion, which perhaps place it at a greater distance from 
Vegetable than animal substances. 

What foundation have we then, after all, to attribute 
to plants the origin of bitumens ? a few traces of mosses 
or ferns scattered through the leaves of clay that serve as 
their envelope ? such vestiges prove at most, that Nature, 
at the period of these great operations, also made plants 
to grow, &nd even nourished animals in the sea, since 
shells are found in the strata that separate the coal in sonoe 
countries ; but not that it reaped from those plants suffici- 
ent materials for those inexhaustible lakes of bitumen that 
are scattered through our globe from pole to pole, and which 
generations yet unborn will, perhaps, never exhaust. 
They would also prove, if it could be doubted, that it 
did not fabricate this composition in the interior of the 
rearth, like other minerals, but on its surface only, that 
is to sny, in the region that it has chosen for thd existence 
of organized bodies. 

It is true, that the trunks of trees are found in veins 
of coal ; consequently trees existed at that period* But 
are these trunks themselves coal? have they been ana- 
lysed for the purpose of comparing their products, and 
^f discovering whether they have experienced changes 
similar to those which are supposed to have been con- 
verted into pit^coal i It is easy to imagine how imppr-^ 
tant the actual analysis of fossil wood .may become in this 
respect ; for if it were once to be demonstrated that a > 
fossil trunk contains charcoal in the s{me prop9rtion ^9 
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flie surrounding bitumen, and that this chareoal, brides 
its concentration, is combined with a fr^h dose ofazoty 
«o as to have lost that prompt and easy combustibility ^ 
that characterizes the charcoal of our woods, we might 
flatter ourselres that we possessed an argunient of much 
wdght in favour of the opinion that we seek to remove, 
and then we should be less surprized to find in pit-coal tbi« 
astonishing result of their metamorphosis, sixty, seventy, 
or eighty par cew/. of charcoal, that is to say, a propor- 
tion which, if it had been that of vegetables existing before 
those periods, would 'always have appeared difficult tti 
reconcile with that elastic and robust organisataon which 
bur forest trees require, to raise aiirm and secure trunk, 
and to resist the storms of an atmosphere €o agitated aft 
ours. This weak part therefore of the grand problem 
must soon be elucidated, if our cabinets do not delay the 
eagerness of chemistry to decypher the medals of this 
kind that tliey preserte ; and if natural history, aided by . 
the lights of analysis, does not succeed in discovering 
something more satisfactory than any thing that has 
hitherto been hazarded respecting the origin of pit*coaI, 
we ought to abstain from losing our time in reasoning 
^n this prodigious event in geology, and banish all the 
learned hypotheses, together with the romances on this 
'subject which our age has produced. 

I have said that» analysis discovers in these bitumens 
f^aracters which do not «hew a greater affinity to vege^ 
^tables than animals. The following are thefaets. It is 
however for the learned, who make these things th«r 
study, to examine them, and decide on which side the 
balance inclines. 

1. The smell that coals exhale when heated, is aro-. 
matic, succiuated, and decidedly resinous ; it irritates 
neither the eyes nor the lungs, like that of plants or wood 

when 
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when bufnt ; and, indeed, a balsamic property lias evettf 
been attributed to this resinous soaell, favourable to pul* 
moDary diseases* 

S^» All coals soften > lose their shape, melt and run iota 
the shape of the retort, and fill it with a spungy or pufFy 
coal, like that common to mucous substances, resins, in* 
digo, gluten and animal matters ; but never like that of 
any plant, or of any known wood. 

3. Distillation extracts from it a lighter, more affo- 
inatie, arid more abundant oil, than from the non-resi* 
aoua. woods that are Qsed for fuel ; aI$o much water and 
am^monia; but none of that vinegar which abounds so 
much in the distillation of our vegetables, that empy- 
reumatic acid which renders their smioke fo inconvenient 
and suffocating ; in short, vinegar ^, which is formed 
whenever oxygen is an integrant part of an organic oxyd, 
and the absence of which in the products of coal autho* 
rises us, to a certain degree, to doubt, that oxygen is one 
of its products* 

4« The combustion of coke does not resemble that of 
onr vegetable charcoals ; it is slow and diiEcult like that 
of mineral cojaijs, because it also contains condensed azot. 
It also requires to be burnt in a condensed atmosphere. 

5. Coke, passed through pota&h, constantly yields 
prussic lixivTum, which is not usual with vegetable char- 
coals^ • ' . 

6. Animal charcoal cannot be inflamed by nitric acid, 
^veo after it is dis-azotised by potash j neither can coke, 
<even parsed through this alkali. 

« I was ID doabt» for some time, whether the pyroligneoas acid 
WU8 reiilly vineg«ir, as Fourcroy and Vauciuelio have asserted ; but I 
have now no hesitation in allowing it^ because. the salt 1 formed with 
oxyd of copper and the acid of elm^ displayed its. characters after three 
purifications. It gav^ large rhombs^ differing in no respect from acetate 
<>f copper. 

A mixture 
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'^ A mixture iof ' salt-petre' and^cok* barns with as much 
{difieuky as mhc^ures of sait'*petf« ^nd charcoal 6f blood , 
white of egg, indigo, &c. • » • 

7. There are few kindis'oftwood that do not leiare mere 
ashes tb^tl pk-coaK That of<Lftngred and VillanueVa 
afford but two hundredths ; there are some ^veh that do 
oot leave mqre- thtin one hufvdredth. Pit-<^oal,'there» 
fore^ is not clay mixed with bitumen^ 9s some i^turaHsts 
have snpposed. ' : ^ -i:' ' 

a I have not yet found oxydof manganese tfi animal 
charcoal ; and I have also sought for it in vain iftf the five 
kinds of pit-coal above*mentioned, 
' 9 Vegetable a^bes contain a great deal of carbonate of 
lime, beside magoesia, clay and silex. Those of the five 
coals I exaoiiQed afforded only a grisat deal of ^ilex, « 
little magnesia, alumine, and sulphate of lipfie, but very 
litde carbonate, and particularly not an atom of those 
salts that are habitually contained in our vegetable ashes'; 
DO phospbatp nor sea. salt, although ^h^. mud of these bi* 
tumens is supposed to have been formed with sea wat^r, 

to. All the soft or liquid parts of animals contain suU 
phur^ They cjanriot be dissolved ih potash, without 
surcharging the solutions with, it, Wdpl cannot be 
dipped into a bath of litharge and lime without being 
dyed bbtck by it^ owing to tbesuiph^ret of /l#ad>lhat ad<r 

If Mtany.pk-ooal be absoioteiy free from .pyritfl», ig 
'k DOt because the sulphur and iron, the two habitualele^ 
meitts ofianddoal niters, have withdranrn themselves fjrom 
i^e (kr^apic substapce whi<{has« converted inta bitumen^ to 
farm a separate combination i ^^/ '\ 

i:c(mtetit knyself with bringing together these facts, And 
I refuiuironi deducing any fionse(|uenpes froin diemt be-^ 
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cause they r^qpuire^ fir^^ >t0. be «oi|ipf(i:ed vijA H; greater 
number pf coal^^ in Qr4«^ <tb»t. il tiSiay be a#<:ortiiiKie4^ wl|0- 
tber they are as general as I think f faQ»« 

But w^ ^b^, De«Fdrtllel0«f , loOcfa pq tbe <tf ber (iroprr* 
lies wMf^b s^p^raCe stiU fa^loe tb^ sm^logieft fufip^Keit ^ 
fiiist be(lH^ei^'Pit-GQiii;afii4 i^egetei>Iae.t 

If^fqt'fxaffq^le; tlle/0wb<inMBOU0 priiHd|i|<i b^Mii eikh 
fMfit fif <tjMr composMen^ jd ib^fsatfno «iae»ferj* wd ii| tb0 
same sense, as it is in our vegetables and. ^^nunikl^i. m0r 
f b^L iihfrt^» that it. i»^ bovtmctf,. very jfefsbljr : cembine^. ii| 
thfmy '%!« kfast v^eiy treafkl)! cedfinedbj lbi9;t^ydr«ig«il-» 
nitrogen and oxygen. I^migbt elqEMfll: ^r iiiiie|)e9llQ6l 
^tbeff^- 019(50 it Hriay be ebtained frooi fit^iMfA by snaf^ns 
ibat iitedid certainly n^^irer seeded wi^ mxy f^gellil^tM 
inimal pitMlilctienatl]«kive!koQnr4 u .; • ' . .. . 

TO BE CONCLUDED Itl^UR NEltT. 

■ ".'!. . ..V- ■ -. ..*..■■' 

Ok the most sensible ne-acHvesfdr Miiriaiic Jcid, Carbonif 
• ' Acid y StjiIphuricAiMj^ ani Ammoniac, \ 

. . From the Annales de Chimie. 

N ib^ ireietirohes to <th^ ' jp rnte n fed iformation <tf ^ HiuHk 
atic acid in water by the influence of the Gahiamc pUd^ 
it is. irithofut •doubt !6f great aiiipeftaiBoe ter^i8c<|isaiitted 
with a recent rety seasiUe to thi$ aoid^ in order to be 
enabled tofdiiriooTer thd first traces of it^ and to fbliow ite 
successiTe increase. HitheitDlRFehaFe|^erally^eniplojfie4 
a solution oi nitrate of sUvet for thil put|ian« This sndr 
agent ia undonbtiddly extremely semB^BJe, to tkk ^eibid. 
Kirwan ihaintains^ .'thft by this means Ire* mmjjsxAh dis- 
cover 
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tfOfttr ft poitiAD «f it when, dikittd bj ip0$Btf j)artk of 
vufter ; jel h w sdU onidi surpuied bjr . la aobitioii' cf 
umIU nitmtt i^ wercuryy iptefptlxieA oeild. lOne'fart of 
momtio aoid^ or l.li cf specific gnaTkyy dttitfed .WitK 
tVOOOO piarts jof iwatsr, is. faeUjr avmamced. b^ a ^K^kl 
opalioe biie; wben 4iI|ittMil^i<b^KKK)0 timea its iReigfat 
0f crater y it is toncoiicd from this r&ACtiivtt, as well 
tt «H fidiers^ :exeepe 4»fU lodEmtfe «/• ttanvflwry^./wjiibb 
My AOi^ilU^ troubles di& neater also weaMIy •acidulated. 
The sensibility «f this r^^agtni gQes so iax^ .riidt eRos 
^t# » po of ii igndn of MoriJilic Acid ^of 1 .15 is anooimiKod 
bf a sli^bt thickness in the iPluter) oqntainsng .tbi^ aa^ 
iaiieiy smaU J^uatataly. By vefleciHig^ on the i (I vamf 
say) ii)8dhil9B indiaftdttbilitiy »of asiid msriaie jof ifwd- 
cury, I have been led to the experiments concerning tliia 
]%'4Kgen(t« 

it is also iat< the (saiiie.tiflBe> the ^aqsk ^aalble se^d^ent 
ftor (mumonkc. JOms ^part (^f tthb latter, damed raib 
SGOde p9si!& of mter, is disepoDaii^ble by a sligbtcblaeUab 
yellow *shade, by the addition. of die sdmilioii (of >Bi|tmte 
of mercury at the minimum of oxydala«n. 

Lime or barytes water is generally regarded as the re- 
agent most sensible to carbonic acid. 1 have found that 
the solution of acetate of lead surpasses them.. I was ac- 
cidentally led to observe this fact ; some distilled water that 
I had kept in a cellar not very deep, and in which there 
weie no other fermented liquors, was rendered very sen- 
sibly turbid by the addition of this dissolution. Kirwan 
has stigmatised the acetite of lead as being deceitful, be- 
cause its dissolution, principally when a little stale, is 
sometimes rendered turbid with pure distilled water. 
Bat it is not deceitful, for the water is not pure ; as it al- 
ways, when^ this is the case, contains a little carbonic 

K 2 acid. 
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acid. « I hare prepiridtdistilled water entirdy free from 
carbonic acid, atid hav^. mtver fauhd thsix n became tur^ 
Irid ek;l]er with lime-water or '.the solution of acetite of 
lead, r have treated it with a few : drops of carbonic 
acid.) and the water was so weakly acidulated , that it did 
not at all redden turasol ! paiper, nor render lime^wati^ 
turbid* .But the solution of acetate of lead was very sen^ 
sibly whitened^. The acetate of lead is much less seni^ble 
.to .other acids« A solution of •sulphuric acid » of l.SS 
diluted with 160000 parts of w^ter, which acts very sen-^ 
sibly ion turnsol paper, is not troubled by the acetate of 
leadv It is barytes-^water that discovers tttq^t^ of its 
-weight in. water acidulated by sulphuric acid, and which 
surpasses in sensibility .all'tJae other re*agBnts for this 
acid* . ' 

Thus the mild nitrate of mercury is a re-agent almost 
as sensible for phosphoric ociiii as for muriate acid, with 
the sole diflfereoce, that the precipitate by. the first dis^ 
solves in an excess of phosphoric and nitric acid, whilst 
the precipitate by the latter is absolutely iudissoluble by 
uny acid whatever 
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Intelligence rdating to Arts^ Meemtfaetures, Sic. .^ 

(Authentic Communicationi for this Department cf our Wwk will lt4 

thankfully received.) 

On Tanning^ and the Laws relating to the Leather Trade* 

1 HE following article is the substance of a Report of 
a Committee of the Hoise of Commons, appointed to 
take into consideration an Act of James the First, con- 
cerning Tanners, Curriers, Shoemakers, and other 
Artificers occupying the cutting of Leather ; and to 
report the same, with their observations and opinions 
thereupon. It may be considered as a more complete 
account of the legislative provisions respecting Tanning 
and the Leather Trade than has yet appeared ; and it 
cannot be uninteresting to the manufacturer to be made ac-^ 
quainted with the regulations, which have been submitted 
to Parliament, as the basis oii which a new code of laws 
relating to this manufacture are about to be formed, and 
which will probably take place in the next session. 



In consequence of a number of petitions having bcea 
presented to the House of Commons fropi persons con* 
ceroed in the manufacturing and use of leather, praying 
a revision of the laws on that subject, a Committeis wai 
appointed to take the same into consideration. This 
Committee]^ having examined the matter referred to 
dtem, reporty that from the reign of Edward the Third 
to the time of Elizabeth various statutes had been enacted 
for the purpose.of regulating the manufacture and sale of 
Leather, all of which were repealed by an Act of the 
i>i\x of Elizabeth, which altered and coDSOlitlatied th^lav 

upon 
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upon those subjects. The Act of the second year of 
James T. whkh hid t>een '^af^ioaHtrif referred lO the 
Committee^ repeals that Act of Elizabeth, together with 
those whicb had been thereby repealed, and i^ohstitute* a 
complete code of regulations for the internal Leather 
TuABfC ef 4hfe cibuntry, oOifairAeiiil^ \dvery cQi«9ideratioiit 
from the original purchase of the raw materials to the 
l^tMMile lexpdtiition of «rroHght wdres for $^. At first it 
^leas A temporary tfmt, conUnDeH ififom sesiion^ .%^ ^a^mon^^ 
iiDtU th^ fitxteeat^ year of Cba^les T. when it w,as .perpe* 
tuAtod ;wdi|h di'vers i)Ai$r ^Acts of Wibii:h ^tfa€,<t«m) h»d beett 
^diTMUsly €nW.geri. TW Committee the^ht ^thikt jbboi^ 
tbey dopairted £rom>be letter, ^ret d^t tbey ^hiiidd m^tim 
eo^iotmty with ^he db^et of ^eir instrucftioi]^^ if tfac^ 
^xtond^d tfaBir obsenFations -to A«ts of a iaxae, ds4e» -so as 
to give a ^ooaipi^te view pf tbe aul^eict miderfthair ooiv- 
deration* ^ . , 

Tbc^ .obacrveajiat m the year I7.g4 the A^ 4>f iJat^ves I. 
was dedared to -e^Uiood to. Scotland, Apd that iftwBS ip^ 
IKJE^Iy 4a6lared ((teas. ;2* cb. 4«i.) tluit <^ no tsuvier «baU 
exercise ithe tr^tfie of ft.fCurfier, .tfbeeundker, h|UU4^iirVQr 
other artificer, using^or exercising the cutting or working 
of leather :" the Committee express their fears that by 
•eoonmefMling die »iiepdal xJi ^that part 'wMpb tprabibits 
«he tanmer )from carrying <Mi the tnvde lof ta curoier.flMMl en 
KMurdwainier^ tb^ .^ntg^bt leiidMiger ibe ioalledticaioof the 
taseiae litftm Jon ItfStther, tanA an dieoi^fotie dtesiiidHS ttbat 
Ms point 'ihotild 4)^ i^fernedto the cottBidevution bf fi^ 
fioaitl toF '^soettie : tbe^ are vandH^le^ b«wriever, (that cbfe 
i|^tii!ii(j(bMdnU&'{yarticiilarly4»r€!jildi€fiaI to (the -Siwx^b tMk- 
)tt^«) *wbo4t)Mmt 4ht 4en»^pi()lou^idMtricl!B,<w&et)e ttbe 
^ciil ^raile is 'SBfffioieryt^r idne fxei^^^m"^ ji^rtnt ibusfi* 
«!^S) but ddt W s^fpmvk tanner, ^ <*ui^tef^ aod a ioiord- 
WfliDsr i(ev«kiliy. ^ Tb^ remark tbe^singMlamy i6{ ciieir&> 
r . enactment 



« butcher, £(q4 point oqt,tb^ qrigTu of Mi^t prQliilpkip^ 
vhicb wiW be found ia thf^ 99i Hepry VII|. ^r ^ * ^•w 
jpf^aoible tQi wbich set;^ ibrth^ tbat but;(;^ers b^vjqg^^sxarr 
«is^d jtbe wystery pf t^n^ers^ ape} not beidg c^xpert^ hav^ 
Wi^dp deceiyAbJ.« l^her ? tbftt thejjr b^v^ bougbt. stolen 
p*tt,lf;>.j^nd bjr puttyig tb^ir bide^ ^udcjpply ioto tbeir 
t3n-pU9 b*ve .preveated the o\mefs. fj;oijB fiijf|ing theif 
prqp^fty i| awd it w^* th^/efore eo^ct^d^ iM no b^tchef: 
^hQu|4.)^P.^ tftpqer. 5ut.t|»e Coouaitt^Q .imagine (Jmt tte 
special re^nactojept of tb^fc^ dappe muse h^ve be^P jfi 
o¥e?^igbt Q^ttbe part of tbe^ kgi^lalpre, as tbe grwnifc 
origioany^ ajkdged are so ioapplicablt^ to ;^b^ present 
state .pf the country.. 

With r,e^pect tp ^h|? |^r<J^ij^^p.of iherflTti.jpfiJerfol |j.?ed 
in t^QDiug, it is ei^ted .by tb^ statute of J9,iAe<i, th^ 
non^ shall buy, contract fox, or bespeak^ .£^y rough bide 
pr caflf-skiujj j^i^oept oi^y sijicb per^ps 96 sik^ll ^a or tair 
the 3afi9e ; . and that no. t^npfr shall forestall any hidejS| ^ 
buy ibeoi^ e^fi^pt in op^q or fair market : ^nd.it is addpd^ 
that po person shall buy any tanned leather bi|t such ffi 
sh^ll work it into w^es. Tbe^ regulation^ bavebeeq ifi 
part ^speudi^d by ^ Act p( the fir^t Parli'i^ment of ^b|& 
present year ; and the Qomaiittee think that they may bp 
repfaledj as contrary tp th^ principles of ^'lound policy, 
and because no public advantage can n^lt from tl^e ^o- 
f^trcepoeot of tbem, r 

With regard to th^ ingr^dientf us^d ip the .prcKfes^^ i^ |s 
tnacti^^ tbat uo person shall buy xai^i^ qal^n Wjc with, 
in^nt to sell the same again ;. and that oak IreefsXo b^ 
barked shall not be felled but between th<; , 6r§t , day qf 
Aprilr and Jthe last <J^y of Jdpe, The Coniwi^tee. observe^ 
ivith respfct to the last restriction, tbat, if tbe .price of 
liark is «o caiU)|dQr;»bli| as by Us own operation to induce 

• the 
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the proprietor of timber not to fell his trees at an unsea* 
sonable time; the enactment must be superilaous ; and 
if the pride be not a sufficient inducement, the demand 
for bark cannot be so great and urgent as to render the 
restriction necessary : and the tanners themselves do not 
conceive it to b^ now important* The Committee, bow- 
ever, state a' representation made to them by the English 
tanners, that if the clauses which forbid engrossing and 
regrating oak bark werevto be repealed, they should feat 
an increase in the price of that article, in coh^equence of 
the intervention of a middle man, who must have an in* 
termediate profit: they also represent that speculators, 
with a capital of no considerable magnitude, might buy 
up the greater quantity of bark in any inland county, and 
raise the price to the tanner to* an unjust aud extraordU 
nary amouYit ; and in consequence bf the general inade* 
quacy of the supply from abroad, and the particular ob« 
struction of the Northern parts of the Continent at this 
time, it would be difficult, if not impossible, for the tan- 
ner to resist the demands of such a speculator. The Com^ 
mittee, however, consider the clause to have been long 
dormant and obsolete; and,* notwithstanding these ob-p 
JQCtions, are of opinion, that it is contrary to the true 
principles of commercial regulation : they apprehend that 
^without the intervention of such middle men to facilitate 
"^the supply of Ireland, of Scotland, and of sotne parts of 
South Britain, the tanning trade would b« materially ob- 
structed, and in some places perhaps annihilated: and 
they remark, that in parts of the country where the pro- 
xluce is abundant, and the transportation difficult, com- 
binations have been formed, by the most opulent tanners, 
to reduce the proprietors of bark to their own terms, 
which havie often proved successful ; and the' Committee 
consider that the formation of such, combinations would 

be 
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be materially facilitated, when, by the removal of atttfent 
ftod impolitic restrictions, the tanner sbaii be at liberty 
to mak€ use of whatever ingredients in bis own opinion 
Biay best answer the purpose to which be wishes to apply 
them; restrictions calculated to prevent improTement 
and useful discoveries, and tp shackle the manu&cturer 
irithout any advantage to the community; 

It had been urged by the tanners in support of their - 
petitions, and had been admitted by the artificers, wbo 
would be' interested in controverting the statement if it 
were questionable, that leather which is not well and pro* 
perly tanned cannot elude the observation of a careful ex- 
aminer, and that it \§ not necessary, with a view to the 
prevention of fraud, to lay any restrictions on the tanner 
as to the use of whatever ingredients be may think ser* 
viceable. It had been also represented, that vitriolic acid 
18 indispensibly necessary for the preparation of- butt lea» 
dier ; that willow and birch bark would be valuable to 
the tanner, the latter of which bears a price nearly equal 
to that of oak bark in Ireland ; that elm bark would be an 
excellent substitute ; and that terra Japonkay which has 
been recommended by Sir Joseph Banks, contains as 
seven or eight to one of the tanning principle, and tans 
leather in every respect as well as oak bark, except the 
unimportant one of colour ; and yet the use of all these 
ingredients is forbidden by the Act of James the First, 
.It had likewise been stated to the Committee,' that the 
American bark, called quercitron^ which is imported on 
account of other qualities for the use of dyers, contains 
but as three to five of the tanning principle compared 
with English oak bark, but \that a sample of a diflerent 
American bark, which did not answer the purpose of the 
dyers, . was tried by Mr, Williams, a tanner at Greeoi- 
teich, and found to contain a greater proportion than Eng- 
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lisb o^K bark : it appeared, therefore, to the CooimiUee 
to be a v^XivMe article for importation. 

The C<wnniittea next report their having been assured 
that lather cannot be made dry at all seasons of the year 
by tbe mean^s which are alloned, and that the careful use 
of fire or ^ucnmer sun would not be prejudici;^! to its du« 
rability, and that any injury which it might receive from 
neglect would be evidfBnt to tlie most unskilful purchaser ; 
and that, altboygh the Ac^ directs that not tes$ than a 
yiear shall be emp^yed in tanning soleJeather, and nine 
months in tanning upp^r-leather, the time actually n^^ 
cessary for tanning sole-leather varies according to the 
season of the year» and the thicknisss of tlie bide^ from 
fifteen months to seven, and for tanning upper-leather 
from six months to six weeks, the process being quickest 
in the summer ; and that if the length of the tanning pro- 
cess, which the Act directs, was to be observed in all 
eases, sonoe kind$ of leather and some parts of the hi<)e 
would hh injured) and rendered almost useless. And th^y 
express much satisfaction that no material diff^ence of 
opinion exists among tbe petitioners on all irestrictions 
ivhicb are not conducive to the security of tbe public, Qr 
of any individuals; but they add, that their attention has 
been directed to another important part of th^ Act of 
James, concerning which there exists much. difiereQ/pe of 
interest ahd opinion. 

The Act directs that the Lord Mayor and Court of AU 
dermen of the City of London, and other Mayors, &c. 
within their respective jurisdictions shall appoint searchers 
^nd «ealers of leather, by whom all leather shall be 
searched and sealed before it be sold ; and that they s^U 
seize all leather not properly tanned and dried^ and that . 
all leatlier must bQ registered in tbe market ; ^nd certain 
dues are payable thej-eon to the searph^r?. Tbe Committee 
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dbsferve, that these tegulattcrni* aire inde^ betortie otisO'* 
lete in mosft parts of the coofntry, except Bristol and i 
few othet pfaces; And that the practice of confisca' 
tion is not resorted to, except in Leadenhafl Market^ 
tfrhere it has been enforced since about the year 1790} 
and they notice many abuses and improper customs 
which prevail in tl)iat place, both on the part of the City 
and of the searchers themselves : but^ though these smd 
other abuses have occurred in the execution of the sta- 
tute, they did not confine themselves to this point only, 
bat conceived that the few itself, the principle ancf 
grounds on \vhich it is founded, required their most an3(« 
iood investigation. A plea was^ however, set up in' baf 
of this investigation by a petition of the City, alledging 
that the appointment ef searchers and sealers was a right 
which they claimed by prescription, and with which it 
ifontd not be proper for Parh'ament to i'nterfere. Thirf 
allegation was supported by extracts from the l^ools and 
records of the city, shewing that these appofnfmeints 
were made aft early as the third year of Henry the Se- 
Yenth ; but the Committee held that in the cases adduced 
the City act^ under the direct injunctions of a statute of 
Herfry the Fourth, whick was first ordered to be put irk 
assay for a year, which was afterwards continued, and it 
lengtli repealed by the Acts of Elizabeth and James., 

The Committee therefore imagined that they mighf 
proceed to decide upon the propriety of such regulations^ 
without any fear of trenching upon the privi leges of 
the City of London., They weighed with minute atten-' 
tion the evidence which had been brought forward by 
the contending parties ; and they adopted as a principle 
to guide th'e'it determination, that all penalties and re- 
strictions in the mode of selling any article, if unneces- 
^ry, are unjust and vexatious ; that they can only be 
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necesisary where, from the nature of the traffic, there i& 
an evident danger of fraudulent dealings according to 
the naturad course of the market ; and that where fraud 
is apprehended, and regulations are deemed indispensi** 
ble, they oaght at least to be constructed on the most 
even and equitable foundation. In their opinion the sub-^ 
j<ect divided itself into two questions : the one relating to 
the sufficient tanning, the other to the sufficient dryiug of 
.leather* The first appeared to affect the ultimate con- 
sumer, and not the intermediate ai;tificers : the second 
was of no importance to the public at large (excepting 
inasmuch as it may be the interest of all individuals that 
the intermediate artificers shall not be defrauded), but 
tended simply to afiect the security of the artificer ^ to 
liis bargain in the market. The artificer must have com-* 
petent skill to ascertain whether leather is or is not suffix 
ciently tanned ; it was stated in evidence that he could 
not In that respect be deceived ; the price of the leather 
will vary accordingly, and he incurs no risk of being 
mistaken as to the nature of his bargain : but when the 
leather has passed through the bands of the artificer, and 
is wrought into wares, the unskilful consumer is liable to 
fraud ; the article if under-tanned will be specious and. 
little durable ; the purchaser ;af ready-made wares will 
be the sufferer, and the character of the Export Trade 
may be prejudiced by fraudulent adventurers; an evil 
which, if it should once occur, could not possibly be re- 
inedied till the confidence of foreign nations should have 
gradually revived. With respect to the dryness of lea- 
ther in the market, it is of no importance to the Con- 
sumer : the artificer is for the most part under the neces- 
sity of moistening it again : the intermediate purchaser 
9,lone is interested, who buys at a certain raXeper pound an 
article which is liable to imbibe moisture, and to increase 
or diminish in 'weight according to the state of the sur* 
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rounding atmospbere, and on that account the currien 
and cordwainers are most anxious to oppose the repeal 
of those penalties and restrictions which protect then 
from the risk attending on such variations^ and render it 
less necessary for them to examine with nice accuracy 
the goods at the time of purchase* It was admitted by 
the tanners that a purchaser cannot generally ascertaia 
within less than two per cent, what extraneous weight 
leather may have received from moisture ; it was admit- 
ted, that leather packed in a wet condition would be Ga- 
ble to injury ; it was admitted, that since the frequency 
of seizures, and confiscations the average loss upon the 
market-weight has diminished. It was admitted by the 
carriers and cordwainers, that the purchaser has the same 
opportunity of examining the leather as the searchers ; 
that it is placed in th« same situation in the market wbeia 
exposed for sale, and when exposed for the examination 
of the searchers ; that the purchasers are generally better 
judges thaA the searchers ; and that he m^sl be very xysk^ 
skilful who would pack leather in $1 wet condition. It 
was asserted by the tanners, and admitted by some of 
the curriers, that leather canOot be made apparently dry 
without being actually so, and that the purchasers, seldom 
rely altogether on the sfal of the searcher ; but it was 
farther represented, that before the enforcement' of the 
Act, it frequently happened that the currier could pro- 
cure no dry leather in the market, and that though he 
would have given a higher price for dry leather, that 
consideratipn did not operate sufficiently to induce the 
tanner to bring it dry to market, while be could derive % 
countervailing advantage from the increased weight in 
consequence of neglect ; and that the cukrier who is 
forced to purchase wet leather, cannot procure in town 
the same accommodations for 4^ying it which the tanner 
possesses in the country^ 

It 
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It appeared therefore to tbe Committee, upon full con- 
iSderation of the evidence, that certain regulations might 
be adopted which would isecure tire artificer froni aH th«^ 
danger which- he apprehends, without subjecting the tan- 
ner to ifhe Vejcatious mquisition of a needy and interest- 
ed ittf o r o fier ; to the loss of credit and immediate remit- 
tance's, by the seizure and detention of his goods ; atict 
t» a penalty so enormous as total confiscation : and, witb 
a view to the repeal of the ejtisting law, they have la- 
boured to frame such regulations as they concei'^e wilf 
prove effective, without bring open to the same objections. 

They have farther considered, that the clauses whieW 
^ect in what manner leather shall be curried, arid rn 
what manner ware? shall be wrought of feather, ane vex- 
atious and absurd. The consumer is not liabje to impo- 
^oii m that respect, and the interest of tbe artificer, 
who must understand the mystery of his own craft better 
<han the' legislature, is the best security to the pufblic;* 
They, however, conceive it adviseable, for the purpose 
of upholding rfie reputatioti of our Export Trade, to con- 
tinue a penalty upon leather insufficiently tanned, ancT 
perhaps upon boots and shoes made of sheep-sSin, which 
jcre deceitful articles, and not easily distinguishable by 
Ae purchaser ; but a periodical search of the premises o( 
Ac ciirrier and cord wainer, for the purpose of seizure 
and confiscation , at enjoined by the Act of Jatnes, must 
be either nugatory, or extremely irksome and oppresisive. 

The Gommittee having stated their observatiotis as fae 
ap they deemed necessary, and having fully considere<f 
iJie Act, ftnd the petitions referred to them, concaved! 
in thefbllowing Resohitions. 

!• Resolved, That it is the opinion erf this Committee, 
that the said Act ought to be repealed, and that other 
regulations ought to be adopted, which will effectually 
secure the purchasers of leather, without being oppres-*^ 
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^¥e to ibe jnatHifiiiCtur^s ; and they b$ve arioexed to 
their report the substance of su€li regulatioqs ,a» xb»f 
have thought it tbeir duty to suggest. 

2. Resolved, Tbat it is the opinion of this Cominitteet* 
tbatthe fourth section of the 13th and 14th Charles IL 
ci). 7, which directs th^t all leather shall be brought Uk 
market to be searched and sealed, ought to bc.repealed« 
8. Resolved, That it iy the opinion of this Committee, 
that the 1 3th section^of tlie same Act, which directs that 
every artificer buying red tauned leather in or riear Loo* 
doD, shall give notice thereof to one or more of the Gom* 
pany <^ Curriers, and deliver up the same within a eer* 
tain time, to be curried according to the directions of 
the Act of James, ought to be repealed. 

4. Resolve'cl, That it is the opinion of this Committee^ 
that the fourteenth section of the same Act, which directs 
diat the Master and Wardeiis of the Company of Currifry, 
or persons appointed by them, shall search the pretaisea 
of the cordwainers, ought to be repealed. 

5. Resolved, That it is the opinion of this Comoiittee, 
that the tenth section of the ^th An^e, cb. II , which re-ii 
enacts the greater part of the said Act of James, ought v 
to be repealed. 

6. Resolved, That.it is the opinion of this CoRunittee^ 
that the 24tb Geo. III. Session 3, ch. 19, which declares 
that so much of the Act of James which is recited in the 
9tb of Anne^ extends jto every pact of Great Brit^in,^ and 
specially declares that no tamier ihall exercise the trade 
pf a carrier, shoemaker, butcher, or other artificer occu- 
pying the cutting or working of leather, ought to be re- 
pealed ; excepting so much thereof as forbids a tanner 
from exercising the trade of a slM)emaker; or other arti- ' 
ficer occupying tbe^ cutting or working of leather ; which 
^he Committee recommend the House to refer to the con- 
si(l«ration of the Board of £xci^« 

7. Be- 
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t. Resolved, iThat it is the opinion of this Committee,; 
thai the Cbairman be directed to more the House, that 
leave be given to brkig in a biH concerning tanners, cur* 
riers, shoe-makers^ and other artificers occupying the 
eutti'Dg of leather ; for the removal of certain penalties * 
and restrictions, and for the bettec regulations of the sale 
of leather. 

The Regulations suggested by the Committee as the 
IxLsift of future Laws respecting the Leather Trade will 
be inserted id our next Number. 

List qf Patents for Inventions, Kc. 
I (Continued from Vol. XL vPage 464») 

J OHK Dickinson, of the parish of St. Martin Ludgate, 
in the city of London, Stationer ; for making common 
cartridge paper, manufactured oh an improved principle. 
Dated Nov .12, 1807. 

Joseph Jewell, of Stratford, in the county of Essex^ 
Chemist ; for a method of preparing or reducing to an 
impalpable powder, for medicinal use, the substance 
commonly called or known by the nanie of CoIomeY, 
wbet^y the process usually employed of levigating the 
same is rendered unnecessary. Dated Nov. 17, 1807^ 

William Lester, of Paddington Green, in the parish 
of Paddington, in the county of Middlesex, Engineer ; 
for various farther improvements on an engine or, ma- 
ibhine for separating corn, seeds, and pulse from the 
straw and chaff, and for which said engine or machine 
the said William Lester obtained his Majesty's letters 
patent, dated January 16, 1805. Dated Nov. 21, 1807. 

Samuel Roberts, of Sheffield, in the county of York, 
Silver Plater ; for a toast-tray, capable of being con- 
tracted or expanded at pleasure. . Dated Nov. 28, i807« 
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Spec^iaUum of the Patent granted to William Chapmak^ 
(^ the Tfiwn aiid County of the Town qf Newcastle-upon^ 
Tyne, Civil Engineer, and Edward Walton Chaf- 
MAN, of the same^Place, Rope-vmker ; for a Method cr 
Methods (f making a Belt or flat Band f 01^ the Purpose of 
drawing Coals or other Minerals up the Pits or Shqfts of 
Minesy and for raising of heavy Articles in any Situation 
whatever. Dated October 30, 1807* 

With a Plate. 

X O all to whom these presents shall comei &e« 
Now KNOW Y£, that in compliance with the said pro-^ 
viso, we the said William Chapman and Edward Wal« 
ton Chapman do hereby describe and ascertain the nature 
of our said invention to 1^ as follows ; namely : First, in 
the combination of two or any greater number of strands 
of shroud-iaid rope laid side by side, so as to form any 
determinate breadth of belt or flat band ; and secondly in 
the peculiar machinery for facilitating its formation. A 
strand of a sbroud^laid rope is the first combination of the 
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yarns, which are twisted together round one common akis^ 
so as to form a compact cylindric mass ; and the common 
shroud-laid rope is formed of three of these strands twisted 
together the contrary way to tlie twist of the strand ; 
which for common purposes is ndcessary, although the 
loss of strength is so considerable, that exclusive ef the 
reduction of length from being made into a rope, the 
strength of two strands made in such a way as to make 
^11 the yarns bear an equal tension, or nearly so, will, 
when laid side by side, be nearly equal t& tfiat of three 
such strands combined in a rope; from which circum- 
stance the chief advantage ' arises in forming the sti'aRds 
into belts, instead of making them into ropes. 

Having explained the advantage the public may derive 
jrom the use of these belts, we how proceed to shew 
what appears tb be the best method of putting them toge- ^ 
ther, and then to describe the Machinery we have in- 
vented for that purpose. The belts will be best conoposed 
of an equal number of strands, each alternate one twisted 
the contrary way to the other, so as to counteract the 
tendency they would otherwise have* to twist round one 
another. It is also eligible tliat the ya;*ns for the dif- 
ferently twisted strands should be twisted contrary ways. 
Four, six, or eight strands will form the most convenient 
belt, but each extreme verges towards its respective dis-v 
advantage : vzV. if liable to be chafed, the broad belt will 
be soonest injured; but, on the other hand, the narrow 
belts, from the necessarily increased tinckhess of the 
strands, will sooner destroy themselves by bending over 
the pulleys. 

In forming the flat belts, attention should be paid to 
the strands being all brought to an equal tension before 
they are combined together, which combination may be 
done in any manner at the pleasfirie of the mamifacturer^ 

They 
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Tbej may be riveted together at-proper interval wkh' 
strong iron wires, or laced or stitched together. Th€i 
easiest way of stitching them is, whilst the3r are laid at 
length in the rope-gronnd, to attach eaeb strand to a 
rope, on which, by means of leadifng pu)ieys> equal loadfl 
or weights, may be suspended, which will sti^tch each 
strand equally. If these weights descend to the ground, 
they may be raised by heaving at th^ opposite end of the 
proposed belt. Mesuis of course must be taken to prevent 
the strands untwisting, which may easily be done by 
fastening a sufficient weight below each where they are 
attached to the stretdhing. ropes, so as to prevent their 
turning round. The degree of tension npon each strand 
should be proportionate to wbat the whole belt h^ to 
bear. The remaining process is to combine the strands 
side by side, which, as before observed, may be done in 
any manner at the pleasure of the operator: we shall^ 
however, describe a metiTod of doing it : viz. 

By having a sledge or four-wheel truck resting under 
the strands with a frame at or a little above their level, 
on each side of which is affixed a screw a tf, Fig. 3, 
(Plate W.) hollow within, so as to receive the shank 
of a large needle with an eye near the point, as ifi 
some needles used for packing bales. ' Each of thes^ 
icrews may point rather obliquely across the strands 
which are to compose the belt, and be kept in its due di- 
rection by two standards or bars c c, Fig. 3, with cylin- 
drical holes, through which the screw passes, leaving a 
space between the bars to receive a nut or concaVe scre^ 
m, Fig. 3, with arms, through which the screw- will like- 
wise pass. In the screw there most be a groove parallel 
to its axis, to receive a feather or thin piece of steel, fixed 
in a longitudinal groove in one or both of the cylindric 
holes c c, througb which th^ screw passes, so that, on 
^12 turning 
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turning the nut m, it shall push forward or draw back the 
needle. Fig. 3 shews the truck with its screws and 
needles : the size of the latter may be enlarged or reduced 
at pleasure to suit h^^ts of any size ; but the screws a€id 
truck will be common to all, by means of what we shall 
f:all a belt board ; see n riy Figs. 1, 2, and 3. . 

The belt board is formed of elm or any suitable wood 
or other substance ; in the middle of it there must be a 
groove of suitable width to admit the designed number of 
strands or lines to lie side by side, and of any suitable 
depth to retain them in their places. Also the thickness ^ 
of the bottom of each belt board may be such as to raise 
the. centre of the strands to a level with the needle ; or^ to 
.save the necessity of numerous belt boards, one side may 
be made to approach to or recede from the other by 
jneans of screws ; and when placed upon the truck for 
the use of any belt, , this board must be adjusted by wedges 
or screws to such level, as that the centre of the strands 
or lines shall lie fair to the direction of the needles ; also 
the bottom of the belt board opposite the side opening 
should be hollowed, sufficiently to admit the swelling of 
the strands on the passing through of the needle. It is' 
obvious, that the strands or lines should be kept firm 
4owp in th^jT places, which in general will be sufHciently 
doue by the level of the belt board being rather higher 
than the direction they are stretched in, as shewn in 
Fig. 2 ; but should this not be deemed sufficient, they 
,^ay be pressed down in the groove by weights fitting it, 
or by rollers at each end. The strands or lines being 
stretched as described, one, or any suitable number of 
these trucks with their apparatus may be placed under 
tbeiii, so as to expedite their being stitched together ; tbie 
process of which is as follows; viz. A suitable thong, 
thrffad^ or line, of length sufficient to make any conve- 
nient 
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nient number of stitches, has a knot or other fastening at 
one end, and the other is put through the eye of one of 
the needles, which is tlien, by turning the nut, pushed 
through all the strands or lines. It will be eligible to 
have the end tapered which goes through the'needte. Oa 
drawing the end from the eye of the needle, the latter ii 
drawn out of the belt by turning the nut the contrary 
way, and theti the thread or line is drawn tight, and the 
truck is brotight forward, so as to bring the point of the 
other nee<Ile to the pr<^per position for making the next 
perforation, which, after inserting the end of the thread, is 
done as the preceding ; and in this manner the operation 
goes forward until the thread be exhausted. The end is 
then either fastened to the next thread, or secured in any 
convenient way, and the operation is continued to the 
completion of the bielt. Or the stitching may be per« 
formed by first pushing the needle throngh the strands or 
lines, and then putting the thread through the eye, and 
hauling it through on the withdrawing of the needle, in 
which cafe the direction of the needles must be towards 
the tail or receding end of the truck. The connecting of 
istrands side by side by interlacing, is so obvious as to 
need no description. If the riveting of them by strong; 
wire or rivet pin be deemed eUgible, the pins may be 
forced through by hkving two side screws, similar to those 
described, placed upon the truck directly opposite to 
each other, and pointing in the same line. One of these 
screws may tiave a cylindric piece of steel with a sharp 
point, by which a hole may be made through the belt ; 
and the end of the other should have a socket, into which 
the head of the rivet pin may be inserted. The pin may 
be about the eighth of !an inch in diameter, and on enter- 
ing the point in the bole made by the instrument from the 
other ^de, ibe rivet pin may be pushed through, and the 

truck 
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tfUek bFOught forward t0 tb^ proper position for the 
nexl) which may be at a spac^ «qual to the width of the 
]^Il) after which, and piaUing on the rivet or burr, the 
pip may be riveted over it. To prevent the bead^ and 
^ivet of the pin from injuring the strands or lines they 
attach together^ little pieces.of leather wiish holes through 
ijfif^m may be iped ; one piece slipped oia^r before the pin 
i« put through^ and the Other put on before the rivet. 
The s^^rews on each side of the sledge need not be made 
98 already desfgribed, as they wUl be bel^fr for revolving 
round their axis ; therefore, in place of passing through 
cylindric holes or guides, they must go through corre<- 
tpofident hollow screwy, and have handles or fliers at their 
outer ends, by turning of which they will be drawn back* 
wards or forwards, as wanted. 

Also the serew before described far-p4^jing4hrx>ugh the 
needle, need not indispensably be prevented from turning 
round by means of a longitudinal groove and feather, a^ 
the same end may be answered by maki(^ ^n extension 
to one end of the screw of any form which wiH not turn 
round ; but Jet it slide backwards and forwards through a 
suitable groove^ Likewise, in place of needles,^ piercers 
may be used) and the tapered ends of the stitching lines 
be put through* In the U9e of the belts, for rais^ing 
-weights of any kind, k will b^ most adviseable for the 
belt to be confined to^ roll up^n itself as a spiral ; but in 
9ome eases this* may be dispensed with. ,,Tfae> hauling^ 

forward isf the- truck any determinate space between eat:b 

• 

stitch, lonay be done by means of a winding barrel on the 
sledge, and a chain or rope leading from, it to any fixed 
object, and in a variety of waj« so obviouCjas to rcqiure 
no description, although the progressive transition of the 
machine from pla^e to place is one of its BiOst essentii^L 
constituent p^rts;. becaa^e. wUhoitt.' tki^ lOoVOftbilitj it 

coul^ 
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eould not be applied to the stitching of an^ belt^ where itt 
parts to be thus connected are lying stretched at length 
«de by side. But if the operator prefer drawing forward 
the belt or flat band as it is stitched, then the truck ot 
frame may be stationary and without wheels. AH tbaC 
this iavention consists of is the use of strands laid side by 
side, so as to acquire a strength which ropes used in thif 
manner would not have ; and also, the invention of tha 
^ack or frame with its apparatus, for combining speedily* 
and correctly together any requisite number of strands or 
other flexible substances laid side by side* 

la witness whereof, &c. 



Spectfication of the Patent granted to Obadiah Elliott, 
of the Parish qf Saint Mnry Lambeth^ in the. Count;/ of 
Surrey ^ Coa^chinaker ; for certain Improvements in the 
Construction qf Coaches^ Chariots^ Barotcsh, Landaus, and 
mrioiis other Four Wheel Carriages. 

Dated May 11, 1S05. 
With a Plate. 

A O all to whom these presents shall «onie> kjt. 
Now KMX)W YE, that in compliance with the said prbvisc^^ 
I the said Obadiah Elliott do hereby declare, that my 
said invention, which consists in the constructing or mal^ 
ing coaches or any four-wheel carriages without a perch 
^x cranes, is described' and ascertained by tlio above 
drawings and the following description thereof; that \%, 
to say: Fig. 1. (Plate V.) A A are the fore and hind 
springs which are fastened together by two circular loops 
B B^ and' are fixed or otfierwise fastened to t\to beds 
^hich project frottr the body or bfoot ; and t^w> pieces of 
^ • timber 
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timber are fi-amed before, and two pieces when reqiiired 
kehindy froQt t\m front and hind seat rail, which project 
oat at each end of the body to receive the spring bed or 
beds. Fig. 2 is the prin^^^iple. of Fig> 1> applied to a cba-- 
rioU Fig. 3 represents the top horizontal wheel fixed to 
the bpdy or bbot for the purppse of Jocking round. Fig. 
4f C, .the tQp.front springs fixed to the bed > which pro-- 
jects from the horizontal. whe^^E, F the spindle bar, as 
fixed with nutters or futchels framed into the bed D; the 
bind springs are fixed with a projection from the body 
the same as the front, but without the horizontal wheel, 
see A A, B B, Fig- 1. Fig. 5, F F, shew the ground 
plan of the mode of fixing the bottom springs on blocks on 
the front and 'hind axle-tree. Fig. 6 is a side view of the 
springs A A, Fig. J^ with coupling plates B B, and blocks 
•with oval or other shap^ holes in the bottom spring, to 
'prevent the coupling plates B running round ; B a coup- 
ling' plate by itself. Fig. 7, the fore springs and horizon- 
tal wheel the same as Fig. 1. G is an. iron loop or socket 
projecting down from the boUoiii of the body under the 
door to receive the end of the spring H, which reaches 
to the hind axle-tree, and fastens on a block with clips or 
bolts. I, a cross spring bolted or otherwise fastened on 
t^e bottom of the body, fixed across or underneath the 
spring H, by a loop or loops, sheckles or braces, to give 
it side play or swing if required. Fig. 8 a, a ground 
plan of the hind axle-tree and springs of Fig. 7 ; I, the 
cross spring ;'G G, the loops shewn both ways that fasten 
the four ends of the springs to the body.; see^H, Fig. 7« 
Fig. 8 i, a grqilnd plan of the hind axle-tree and springs 
of Fig. 9,, and thq same as Fig. -7^- Q G, two views Ojf 
the loops. Fig. 9, K, the two side springs fixed to the 
fore axle-tree on blocks with, clips or bolts ; L L, two 
•ross springs fastened to the' bottoogt of the nunters or 
r futchels 
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Futcfaels with clips or bolts ^^ the nunter or futcbels .are 
framed into a bed fixe4 to the bottom of the horizontal 
wheel) as seen in gr>ound plan Fig., 10. The bind part is 
hung or suspended on the principle of the hind part of 
Fig. 7. Fig. 10, the ground plan of the fore pai*t 5f 
Fig. 9 ; K Ky the two side springs fixed on axle-tree ; 
LL, the cross springs bolted on the bottom of the nuntet* 
or futchels, with ot without blocks, as most convenient. I 
use springs either with or without braces, as may best 
suit the intended purpose ; and I also vary the si^e, shape 
or form, and the application of such springs according 
to existing circumstances, of as different roads may re« 
quire ; and if required, I also fix a brace or braces, rope 
or ropes, chain or chains, from any convenient part ot 
parts of one axle-tree to the other, and from the fore 
axle-tree to the splinter-bar* In witness whereof, &c« 



Specification of the Patent granted to Elizabeth Bell, qf 
Blackheathy in the County/ of Kent, Spinster ; for cer-* 
tain Improvements in an artificial Method of Sweeping 
ChimnieSjf and an Improvement in the preparing and 
manufacturing Pieces used for constructing the Chim^ 
neiSf so as to render the said Pieces cdpable of being 
better joined together y and more advantageously used for 
conveying Smoke ^ Water ^ and other Fluids or Bodies in 
a divided or pulverulent State in any required Direction^ 
and for certain Methods, Machinery and ApparatuSj 
useful or necessary ^or manufacturing such Pieces^ and 
applicable for the JPurpose of forming \various other 
Articles of Pottery, Dated March 7, ISCTT. 

X O all to whom these presents shall come, &c. 
Now KKow VEy that I the said Elizabeth Bell, in compU^ 
ance with the said proviijo, do hereby declare that my 
. Vol. XIL— SMO]^}D SjtRtEs* N said 
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said invention is particufaHy ascertained and de^cf iMd ib 

^and by theM^scrtjition heriiUnto a/Wrraed. ' - • ''■ ^^ *- 

' In witness ^rhereof, &c. - " 

. Improvement in Article No, \ of the Specification if my 

former Patent y dated Afuy \Qy 1803 *• " . 

' - . - ... , ^ .. . » . . . . « 

•: I^p. 1. The a[^ratus at the tpi:^ of the cbimniqy miay 
bejnade accor4ing to the manner (je^cribed in the speci- 
fic^tipn of my former patent, dated May ^0^ 1S03, and 
may be ' used with considprabl^^^flvapta^e ; but ^lie, im- 
proved method will be fofmd to be niore efficacious, .^l 
.cpni>ists pf a frapie. of iro^ o^. other oiat^rials coqaposed of 
: %vio seo^circles^ wbi(^ »)iQ^kl possess a cphsid^rable de- 
gree of adju^»pent by^n^e^nsof sci^ewsy 59 a^ toencom- 
: pas^ af)d ad^p;t themselves to.a^ the various sizes of chim- 
iiey-j^ots that ^r§ nqw in use. To. these seoiicircies are at^ 
tached upright bars, and at the top of these are fixed cross 
bars with a couple of supports, which cross bars contain 
the friction roller, over which the chiin, rope or line, 
may be made to pass, while it is performifig its passage 
, of ascent and descent in the act of cleansincr. 

This apparatus not only enables a person to sweep any 
chimney from the bottom, but always provides a ready 
"tiie^hod of keeping the chain, line or rope, in a situa- 
tion that the chimney may be cleansed at a moment's 
warning. The having a chain thus suspended in a chim- 
ney will be found to produce a considerable beneifit, as it 
tvill operate as a convenient means to the apparatus 
hereinafter described for extinguishing* fire in the chim- 
fiey, (which) may be instantly attached to it. 

- 

Impraoenient in the Article No. 2. of the former Specification* 

§ 

No. 2. ISiy levdr brush,'a6 described ia the former spe- 
ilfitatioA, may be used iti some cliimnte«5> but it will be 

* Inserted in vol, IV. of the prewnt series. 

fouad 
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fydod in general more useful in its operalAOpa when made 
according to tlie following unproved manner. . I make it 
io its general principle the same as before, except by 
agdciag the body or main piece circular instead of square^. 
aad inserting tbe. ends of the levers in the body o^ main 
piece, in order to prevent their catching on the seams of 
the brickwork on the levers. I now make to each a pair of 
recurved springs acting against each other ; and the point 
of junction is let into and attached to the main piece by. 
means of a pin or pivot, at the same time sip frei^and 
loose as to permit the springs to move at their point o( 
junction in any required direction ; these springs at their 
lowest extremity are furnished with a case Or bed to de- 
ceive the shaft of the lever, and the lev6v above the part 
furnished with brushes, prevented from receding from it 
by a pin ^ the upper extremity of the lever is let into the 
block, body or main piece, by a knee or double joint, ca« 
pabte of permitting it to have such a mbtion as to act 
freely in every required direction, which action is regu- 
lated by the springs^ so as to make it expand and contract 
according as it is pressed upon by the sides of the chimney 
in its accent and descent ; and the middle lever is moved 
outwards by a circular spring acting from the centre to 
that part of the lever above the brush. The action of the 
lever is likewise regulated by cords or chains psussing 
through the lever nearest to the extremity, where the 
Wusbes are placed for the purpote of cleansing the chim^ 
riey ; the cords passfronti thence, and are united in one 
point of junction through an eye and friction roller. The 
means bf regulating them are described in my former 
specification ; instead of the tube being as before made of 
a length suflicient to sweep the pot on the top of tte 
chimney, I have constructed a small circular brush with 
a perforation to permit the chain to pass through it, in 

N2 order 
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order t6 ascend before any of the ' sweeping brushes, fer 
tbe purpose of cleansing the pot on the top of the chim- 
'ney ; and I sometimes limke. a small brush of the figure 
und dimensions necessary to cleanse the pot, and this 
small brush ought to pass up before the test ; and I fal*-^ 
ther improve this by giving the pipe or tube a flanched 
socket, Trhich will be capable of receiving any of the rods 
commonly in use, whereby the brush may be put up the 
chimney, and these flanched sockets may be made either 
to receive plain or screwed rods, whichever may be most 
convenient. 

J7npr<;n)em^nt in Article No, 3 of iny former Specification^ 

. called wj/ Elastic Sweeper, 

No, 3. My elastic egg-^shaped sweeper, as described in 
my former specification, will be found adapted for .the 
generality of flues ; but, in those flues who^e figures are 
considerably oblong, it is obvious that a sweeper which 
assumes a circular or elliptic figure will not extend itself 
to all tbe parts of such a flue, I have therefore provided 
and recommend the improvement and alteration I have 
now made in the exterior figure of tbi|^ brush, in order to 
render it capable of assimilating itself to the figure of the 
various flues intended to be cleansed ; for which purpose 
the sweeper, in i^eicterior form, must be either a square 
or a parallelogram, whichever may be found most suita- 
ble; and instead of tbe springs formerly described, I 
generally give it the Internal elastic motion y^y springs of 
the' purvature and figure assimilating with its external 
figure and with the limbs of the brush, and to those 
springs I attach rollers working in a frame or groove fixed 
on the pipe or tube that is in tbe middle of the brush ; 
^d to tbe said pipe or tube I add a flancbed socket, 
which will be, capable of receiving any of the rods oom* 

monly 
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IBonlj in ustj whereby the brush maybe put up the chiro- 
ney ; and these flanched sockets may be made either to 
receive plain or screwed rods, whichevec may be found 
most convenient .wbeit the operation is to be performed 
by rods instead of chains; but, when chains are to be used, 
each of . the limbs of the elastic brush is furnished with a 
small dhain, attached to a small circle which edcompasses 
the chain that pulls up, and this small circle is moved 
upon twoy three, or more small pillars that proceed from 
the fulcrum, with power of running up and down those 
pilhirs to draw in or let out the limits of the bfush, which 
circle can be pulled by one chain ox rope from the hot* 
torn : this I call my regulating chain, which descending 
to the opening at the bottom of the flue, may be worked 
by the crane as hereafter described. The purpose of this 
rope is to prevent the possibility of the brush catching on 
the bricks in its descent* 

. Improvement in Article No, 4 of the former Specification. 

No. 4. The apparatus at the bottom of the chimney 
consists of a fraome of wood made to fit the front or open* 
ing of the. chimney ; and in order that it may fit ail 
chimnies, I make it in two, three, or more divisions, 
which are attached^to each other by means of leather or 
flexible hinges folded in the manner of bellows, to render 
it capable of expanding and contracting, so as to fit the 
various sizes of the openings of chimnies ; and I make 
this frame or screen pot only to cover the opening of the 
chimney, but it likewise passes over' and covers the 
hearth and grate, and is all united by means of the afore- 
said leather or flexible hinges ; it is intended to receive 
the soot which falls during the operation of sweeping, 
and whichonay be carried out of the apartment in this 
frame withoot causing any dust tq come into the roorn^ 

so 
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s<» that the chimnejrmay be Iswept without mucb inffirry; 
to the cfjamber. The frame is held fast dtber* by an up- 
right holding within the breast of the chimney, or by a 
screw. A commoh screen or curtain iHay be used ia 
bouses of "an inferior kind. •< ' -; 

. The apparatus attached tothis:, as described • ini my 
former specification, for producing the ^cetit and descent 
of my sweej^r worked by chainst^ rope^ ot lines^ may 
be u&ed with considerable effect; but the mod^' wfaic^ I 
bave now adopted is much more advantageous in every 
point of view, which is by ipeans of a portable crane 
made of iron or other sufficiently strong materials. This 
crane may have such a train of cog wheels as the power 
and velocity of its performance requires ; to this crime 
there is a double roller or dr4]m, one of which rollers or 
drums produces the ascent in the chimney, and the otbe# 
tile descent. This crane so constrticted will enaUe d 
child to sweep and cleanse the longest chimney with con- 
siderable ease. The crane may be used on the outside of 
the frame or curtain placed on the hearth or any part of 
the chamber without soiling the apartment in the smallest 
ckgree, as the chains in theh* passage through the frame 
or curtain are completely cleansetl of every particle of 
floot, by means of brushes and sponge which aref attached 
to the inside of the frame at that part where the chain 
comes out, and passes over a friction roller in its way to 
the crane. <Tbe frame is to have a small shutter to slide 
open, that tlie oj>erator may take the sweeper from the 
chain whcm the chimney has been cleansed. ^ 

Improvement in. Article No. 5 in the fonner Specification ; 

Sweeping apparatus. 

No. 5. The method descrijl^ed in njy former specificor 
lion may l^c used, b^tl have ijpw impro^d.it.by mak- 
ing 



tfig the frame wUh a potver of altering iti fignre^by means 
of screws, 80 as to adapt kself to the various forms of 
^cbimnies. 

Imprctvemcnt in Article No, 6 of mt/fo^er Specificatiott ; 

Cylinder jBms/i. 

No. 6. The cylinder brush as described in the former 
specification may be used, but in its present improved 
state it will be found in most cases more Suitable ; I now 
construct it by dividing it longitudinally into two, three, 
or more pieces, by means of hinges of iron', leather, or 
other convenient material ; and I sometimes divide it i^n 
an horizontal direction, so as to make it by thosis divisions 
pass easily over the angles of the flue. ' ^ 

This brush is intended for the purpose, more especiallv, 
of cleansing circular, chimnies. 

Noi %i: M!9te$y. Sxv^eft^ as described in my Specijicatian^ 
« '. :4»t^d MajfihO^ 1803, and no^ improved* 

Tfaift. bnisilr or 'brufibdir is as follows : I give it or them 41 
rotary tBotibn'tbe satne as before, at the^'satoe^time tbat^t 
is perforritmg its;itscent<)r descent in theehimne^; tttid this 
rotkry motioh I produce either from the top or the bottdtn 
of the><?hiitancy, by ahjy 6f the means by which rotative mo- 
tion can be produced. AKru^h possessing these powerslrttl 
be found* particulaHy'' advarit^geous in siiiall flues, as- it 4s 
welFktKi^n^tfaat siicha motit^n given to a body of a figure 
which is capable of ^extending Hs limbs in' an h<MPteotttal 
direction, derives the full power of centrifugal force 
wbfett * will cause all loose matter or bodies te 4)y'-ofi^, 
without any part of the discharging- machine or bnrfh 
coming itrto such contact wkh the chimney as *to^P6fveMc 
anient or^dlescerit * antf the brush which 1 em(>lby fcH' *ftt$ 
purpose, is of a figute nearly resembling nFrjr'egg-^biqJAl 
elastic iiWeeper, but of -smaller dimensions v^^-^44$inri2s 

or 
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or pieces joined loosely tog^t»be« by itHt^^iRi^. of leather or 
clotb, or otbtir flexible substance^;. and iwitbout spring? in 
the internal part. 

Ivvprovement in tht Apparatus for- extingukhiiig Fire €^ 
described in viy foriner Specijicatiqn may be icsed ; but I 
recommend in most Cases tlie following Improve^nent^ 

• ' • * • * . 

The exterior figure may be either square, circular, or 

■ . » , • .< » ' . . 

parallelogram, or ovaf, or. of sucl^ figure as, most easily 
to suit the flue of the buildings where it is to be used ; 
and in order that it may be capable of akernig its ngure, 
I make it of ribs or staves of metaL or incombustible mate-» 
tials, so placed as to be capable of contracting and ex*- 
panding, and of such size apd form as never cpmpletely* 
to, separate from each other ;a|3d, this vessel ^o foriped, 
I furnish with a lining of leather or skin, or any subsuuce 
capable of containing water, and flexible^ ^vhich lining 
jDUst be completely guarded by ibe ^xtertot metal figure, . 
and the lining and metal covering miist>be furnished with 
la. valve, sbutter or. slide, to be o^rat^Mpi»i)J»y^ spring 
^r check ;.i9 all other respects it is^iqailar to tji^fp^i^ca- 
tion of my former invention* l^be blQcksrfor.^^r^Ur 
chimaies I. make according, to tbe manner d^^i^bed yi 
.my former specification, except .tbat I have iipprovf^ 
.tfa^m by^ sometimes .making <tl)e piccle ifh t^^<. middle 
beveled, «o as to accord with .^be intended cui;V|ature or 
ang}^ of tjie 3\ie« instead of perpendicular as^fprm^rly ; at 
the same tim& that the ei^terior pre»;rves its p^jp^flicuUr 
and square fo^,m.^ \ > . . 

.And I farther improve tb^ blocks by ma^ipg. t|;ie|B of 

iHcb aform asmay rendier tb^m. capable of b^ipg p.fftt to 

^n certain height in the dumpies which hay^ aln^^i^y 

• beeq built of a Square form* In t^hkh case I m^ke tbgr 

; exterior form of a circular figupa,: with beveled or sloping 

jcuiiti^ jbn^i ffverlapings, so forjped that with, tb^^aid of 

cement 



unifot vdrioUi aiher Usefui Purp^se^. 91 

<ilioietit, no air or smoke can penettate through them i tiXA 
I softtetimes make them with knees oi* slopings, to animi* 
late with the bei^el Of the flues of such chixtinie$. 

And the said circular blocks thay be not only used foi* 
the puipose of conveying* smoke, but also of conveying 
«11 s6rts of fhiida Or bodies in a pulverulent ^tate \ arid ia 
order to tender them generally usrifuli and in all situations 
fit for conveyance of water of other fluids^ and that they 
jua^ be incapable of injuriitg the water or fluids, I give 
'the internal part a certain degree of vitrification by mettn^ 
of any of the substances best ^pable of producing.^ 
powerful and firm vitrification, and, likewise^ in order to 
protect them from external injury, and to add to th^ 
strength of the pipes or blocks mieant for the conveyance 
of fluids. 

I take them after they ate burnt and sufficiently cold^ 
ftod wash them with a strong cement, and instantly roll 
tbem in the ferruginous' clay or any other strong clay^ 
pther mixed or otherwise, tp an inch or more tbick^ and 
let thesi- harden in the sun, and then wash tbfm a^ain in 

the cement ; but wheii they 9X^ intended for inferior pur* 

I — 

poses, the expense of the covering of clay and incident 
may be omitted. 

Having found during the progress of my making my 
pipes or blocks, the manufacture greatly retarded by the 
method generally used by potters, I^now find it absci^ 
lulely ntoessary to employ the following mechanical 
means ; ,that is to sdy ; I form and msmuiacture the blocks 
by means of troughs or moulds of the exact diraensiona 
teqvisite for the ditferent kinda of blocks, either those for' 
the upright shaft of the flue, or for ||ie beveled parts of 
it. Oh the bottom of these trbugba or moulds I place 
sliders or carrying bookrds, furnished with the tequisitf 
aiouMtngs and fittings^ to form the joints of oxA side 6f 
. Vol* XXL— SscoNS S9Rix>« O the 



l^^bloq&s'j ^nd having «p placed thos^ moAlded c^f-y'ipg] 
boards^ I fill tbe troughs or moqlds with the cl^y or otheix 
material of wl}fc)i tl)e Uojcks are tp beipade; and^ftfn 
the trough is filled au^ pressed, iM^d streaked ^od.fiwqQthed^ 
ofF with a stres^ker or other fit aod coni^ei|i^ ipsftriMBaeQt^ 
cover it over with a Kd^ .^hatter, or pother .€pi>venjfeiici^ 
fitted with moukliogSy ;tQ forip the joiotf^of the pther sidei 
t»f the blocks ; tbe said lid b^vitig cko?|lar opsnipga 
l^laced at due 4iistai)ces» to admit of $(n ifisjapui^^t t|9 paM 
through for the jj^urpf)@e of fii^r fprating the l^l^s ia i» 
circular or other 6g!9r^» jind of tl|i^ <(ja»ieter oeQ^sftr;^ tA 
form the required internal perfj^r^pp' office bl^k^* Tim 
cliiy cur adoiixturia so inclosed is intiro^^c^d b^tw^Q a paif 
of rollers of suffif ient str^qgtj] ^pd jc^apability fpr i^ot otiiy 
pressing, but for forming such minute impressians as o^y 
be requis|t^*to the fsriiiaJtion of cl^y in i^njr shape; this 

' tnethba of wor^ng play will produce gre^t jei^actn^q^ io 
tbi^ most mirfutp pfirtSy and such a degri^ of sol^lity a^ 
wiir in a grep^t^ measure prevent the 'C^jkjif ;i<-xrare fM» 

' ' irVackmg in' d)e drying. The clay bejtr)|( t^sprc^ssedtaii^ 
prepared for p^iforation, will be f q^und tp j^e oiore a^sily 
jand safely perfora^^d than in any pother st^e ifi whic^ 
clay can be operated on, more especially when, it is p^rj- 
forated by meanf of a borer in tbe forni ff a pipe or ti|ba>, 
which I generally place in ^ny required angle, %o^^ x^ 
.givt^the apertures in the block;^ any. r^qpired<lii!ectijdASi^ 
This mode of bprii^ will i|ot only he more ejEppditipu^, 
but much more acc.uralp th^n is papf|.ble>pf bjpjng^dQne bf 
«.any drUl in use. : r , :; , 

iSecond Method of mailing the Blocks. 

•1 sometimes make .{^y^ circulai: j^locks .or pjp|^s by 
means of inclosing the clay (after it is duly prepared) of 
which cbey are to be made or farmed, i^ilQ a tube, cylin- 

dcr. 
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tier, or barrel^ or ihmild which takes asundet by joints/ 
pins or hinges, or other conveDi^nt means. The inteHor 
figure of this said tube, or cylinder, or barrel, must accord 
with tb^ eltiferlor form of my blocts or pipes ; and the 
e}ay so inclosed I bore, perfbrate or pierce by means of 
t piercer, whose length is twice that of the pipe or blocki 
Oiie half of the said length is tatper, the other cylindri-- 
tal, add whoise greatest diametelr is equa( to the fall dta* 
meter of the aperture of iht pipfis or blocks. And the 
6ne end of thfe tyfindrical points of the piercer or 
Sorer must Be of such a figure as to produce the required 
joint of the block of pipe as to^make them fit to and e:^« 
sctty join into toe^anotber ; and this fiercer I introduce 
In a centrical position into the mould which contains th4 
ctay to be pierced, and is kept iii order by a gau^6, and 
by n^eans of a pile^ehgin^ or common rarofiscrew, or 
bthw fctcrng poWer. 1 drive tlie pieircer thVciugh the 
wb6lef lehgth of tfke inclosed clay in the mould ; and the 
tlay li^hteh the piercer discbarges I allow to pass througli 
> hdfe at the bottona of the nfiould ; and wheil the whoM 
of the taper-part of the piercer ^hall have arrived com* 
ptetely through the pierced^ block or foirmed pipe, ^en 1 
^ve a rotary motion to the piercer, which not only makes 
a sii)o6tb surface in the inferior of the pipe, but renders 
if very solid and firm, and gives a readiness and ilicilil!^ 
Id th'6 djfawing of the piercer. This mode of ina*kirig my 
pipes or perforated blocks will be found to be not only 
the most expeditious but the most perfect, as pipes or 
blocks so ^ade wilt not be liable to crack, as js so fre- 
quehtTy the case in all articles of pottery of a long per- 
forated figure. 

(k the before-mentioned piercer may liayc a brass 
we passed down the whole length of the cylinder, an4 
the wire confined in a douCle riiigy which ring passes 

O 2 round 
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tound .the cylinder ; the wire by this means is drawn 
round the cylinder for the purpose of cutting o6f the clay 
from the piercipr. 

X Lil^ewise, I have found great delay and expense ihy 
(purred by the usual method of grinding the clay; and 
that th0 ^stones and other e^^traneous matter not bein^ 
$ep^rate(l from the clay, causes great loss by the articles 
breakii^ in the burning owing to stones left in the clay« 
I theriefpre make the apparatus for grinding and mixing 
the .play n9 fpUows ; I make a trough » tub or cylinder of 
iron» or other sufficiently strong material, of a circular, or 
oblong or square figure, open . at the top, and of such 
diin^nsions as may best suit to hohJ tbe^ quantity of day 
required to be groiipd, and the inside of this trough, tjub, 
or.^yljinder, is furnished with knives or cutters, placed at 
different angles ; which knives project three or four or. 
foore inches > from the sidfs of the said trough, tub, or 
cylinder ; and in its centre is stationed a pillar or spindle 
of JTon^ o^ other strong material, uyon which I plaee six, 
eight, oV iQore kniv^ pr cutters, placed at different angles, 
and which ^hall, in one revolution of the pillar or spin* 
die, operate upou^ the whole of the clay that may be 
contained in tb^ trough ; and the knives thps pl^ed on 
the pillar or qpindle must have their position such as 
iball permit ttreir p^ng easily between the spaces, dis* 
tance,.or openinj^, left between the^knives or cutters afore^ 
sai<| that ^re fastened on the inside of the trough ; that i^ 
to say; the spindle, in its revolution round its own axis, 
causes tl^sp knives and cutters to pass Jietween the knives 
that a^re fixed on the in^de of the trough so placed as to 
^ct in a transverse direction. I plape the knives at such 
distance from each other as to leave room for the clay to 
pass the spindle or pillar, which 1 make to revolve in th^ 
int^riox^ of the trpu^b, Mi th^re Is a shaft of iron passed 

through 
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through the pillar or spindio, and this shaft rists tn<l 
£UIs; by which flieans foor or more iron or other rollers 
tb^ are fixed to it, are made to revolve in their respective^ 
orbits, and act as breakers of the clay by their gravity 
snd motion, and instead of the spindle, pillar or maiii 
looirar, the mill being operated upon in" tl)e usual man-* 
ner of a lever, bearing on the horse's necfc. And I attack 
to it a lever and balance, or, in some bases, I place on 
the top of the spindle or pillar one, two, or more notched 
wheels placed in a hprizontal direction, and one yrbed 
Sttaehed to the internal shaft, and the other to the spindle 
or pillar ; and those notched wheels are acted upon by 
two or more notched wheels, placed in a perpendicular 
poKtion, which wheels are acted upop by the first moving 
power hereafter mentioned. 

To the pillar or spindle is also fixed a knife, semper, or 
shovel, to collect the clay that may be. so ground or 
broke, and by means of a valve or door, made in a con^ 
rement part of the trough, discharge the ground clay 
through an opening or hopper into a receiver or reservoir. 
And in this receiver or reservoir, at a convenient distance 
below the hopper, J provide two or more rollers, made 
0f iroD, or any saffioiently strong and durable material, 
placed at one, two, three or more inches apart fronreach 
Other, sa as to permit the clay to introd^ice itself be^ 
tween the rollers, the distance to be more or less, accord^ 
ing to the dryness or moisture of the clay that is. to be 
passed between them irom the grinding-mill : water is let 
iuto (be mill at proper apertures, to moisten the clay if 
it becomes toO dry. The rollers have a capability of ad* 
justiQ^t by means of screws, bolts or other fastenings, 
bearing on the socket that holds the spindle at the rollers ; 
that is to say, they must be capable of receding from 
oaob other, nr be in||r bcpught nefurer each otber, accbrd^ 

ing 
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ihg to the* state and qualify of the clay that i§ to patssJ 
through tb6m* 'this set of rollers are not placed exactljT 
level, but in a srhall degree iricliiied ddwnwdrds from "the* 
hbpper'; tbAt is to say, the' second roller is placed a sipalf 
ftegree lower tbdti the first roller, which is nearest io the* 
liopper or the niill, but the third roller is placed nearly 
Oft a level with the first roller, working up agairlst th6f 
sre(!ond ob6 In a contrary direction, so as to preveftt tttc 
<Jky frbm falling 6\^k andf off t,he se^cond roUfer. *Wiii 
third rollfer terveSj to urge the qlay to entfer into thte oper^ 
iflg dr Spade that is between the first and second rolFers J 
and In case- aiiy clay should Tall; I provid^ & fdunh VoUeif 
Wdtkhig up tb the tliird roUet, in brdei' to send tfie re-i 
inaiftitrg clay d6\^ to i\it second si&t or bed df roller i» 
This fourth roller ^will not be hecessaty lii small ihlHs* 
iTlie distance between the first and iSecond' fdflerS is 
^f eatet iSMHn that betitee^^ the secdnd and third. Tfi^s^ 
f dllei-g rfebeh^c their rfevdlvin^ powfer frotn a ■ toothed 
Wbidef or ^^I aftd band; and beneath ^his first set bJT 
rollers ]$ atiot&er set of rollers, tnade and placed ih th^ 

ixttit DdnafiYier as th6 first ^t of rollers, arid wdrl:ed by t%« 
ifatxii^ Allans. This secoric( set or bdd of rollers are one, 
two* or more fi^et Idnger than the 'fifrsi ^et, and art 
broti^ht dlo$6r t6 i^ach othey, in ord6i'fo prevent the post . 
i^bility 6f any Stobe^, or oth^r hard and 6!xt!rani^0U!( suhr- 
jitdnd^sf 66lT<aiiied in tfife clay, frdih passing through thfetuL 

Thi^ i^cond set of reliefs, sd placed beneath the first 
5ct, must project fdrward thr<^e, fotir, or ttiore inches^ 
Icfedrdlhg as tft6* opening between thS firgt set of toffers 
%^ bbert put by' the regulating pdWerWrftfeh at wdrk.' 

Th^ pcrsdn wh6 attends the tViiH niust lie carefaf that 
both sets ar^'f^gulated to accdrd ^Ith each oth^r, stir a^s 
'ithattbeie shall fee a fbertafinty o^ the clay entcrirtg betittseh 
ibie ^ll^fS I i\\A tfie-td%tf fktxit *b« j^ *(}l0b\fr,'t)f at \t 

greatttr 
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itfstf or fin^es^ of the w^re iHtende.d, to be ipstde of t^ 
^l^j^.; and. between the laiyer 4Pd uj^^r set pf rollers oiu$( 
be an inclined board or plate of iron, or any Qtl)er strong 
apialerial^ placed ioimediatqly behind that roller of the 
6^t set which is the Dearest to tlve hopper or place which 
feeds the rollers nvith the clav froip th^ (nill. The said 
iophoed pla^ne or board roust descend to t;he bpttom of 
the receiver, \fi order to prevent the clay, fropi falling be-; 
hiad the firjst roller of the second set of rollers, and .s^rvef 
^0 prpi^ the clay towards .the pp^ning. between tjbf^ 
rpUers of th^ secopd ret, sq as to force the qj^y tq ^te; 
between the rollers And I do ad^ise^ that when tb<$ 
(tones iQ the cl^^r are sn)a}l, that, the second sejt pf tq\\^xi^ 
pug[bt tq b.e put at the distance of about pnq ha|f, qr ofi0 
quarter of aq . inph from each otber, so as to.r^^der i( 
[flapos^bie for apy stone tp pas^s <hroug;h b^twee^ tbeg^* 
And almost close to these rpll^rs is plac^fl ^ jcnife Qf 
;»licer, in a lateral direction. Tbif knife ia intended iff 
c^ut thts cjay tha^ parses fro.91 th^ upper, rollers, apd to 
4iuo it, so af to render the clay c^pa^Ue qf passing b^ 
tween the second set of, rollers.^ and V^eath ibis 91^^ 
fpqd set of rollers is a third set, or bed of rollers, ipad^ 
^na^, two or mpre: feet longer than the )$ecopd set or b^d 
of rovers, and placed in the {(^fQe manner as the Si^^nj^ 
set. And this third set of rollera nxust be.r^gulatcwJ so ^ 
<tp appi:Qa9h njear^ to e^tph other th^an tbe>ecoQd %et, ap^ 
to have a k|iife or slicer acting upon i^ to jcut the clay ixi 
,tbe ipaimer of. the forine]^ set. A^v) n^af this last set of 
loUen.is plained a trpugh, the edge, of which i^ on a 
le?ei.with the middle of tbe dkmi^ter of the last rolled; 
which trQi]gh'is.,BU?ai)t tp tecfiye the stones that o^ay h^ 
scpfiojated ftqm the cjay. This trpjjgh is about a foot or' 
, tbote deerp. The worj^ooen m;ist be careful to empty th^ 

tr^uffb 
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trough from time to time, as occasion may require, and' 
likewise to stop the mill, for the purpose of clearing the 
cylinders or rollers from any stones that may have re-»* 
mained on them. 

And when the reservoir that is below the rollers is filled 
with the clay ^o cleansed, I empty it by means of an ap^ 
paratus as follows ! 1 place two inclined planes at each 
side of the reservoir ; those planes are broad enough to 
permit a wheel to pass np them ; and those planes reach 
the whole length and extent of the reservoir, and' are 
moved higher or lower by means of a screw or screws 
placed beneath them ; these planes are meant to bear v^p 
lin apparatus for the purpose of emptying the reservoir, 
and carrying the clay forward towards the carts that are 
to take it away, which apparatus is as follows : first, a 
bar or beam of wood or iron, or other strong material $ 
Uaade to feaeh across the width of the receiver ; on each 
etid of this beam is* placed a wheel, and from this beam 
descends a frame, on the lower extremity of which are 
placed rakers or scrapers ; and this frame has a power fg 
adjustment, Which is regulated by eyes and bolts, to raine 
it up or \^i it down according' to the quantity and depth 
of clay in the reservoir ; and this, frame of scrapers or 
rakers serv^ to carry forward the clay, and force it into 
a semicircular trough which is sustained by arms or bai% 
)>rbceeding from the great beam that reaches across the 
reservoir ; and from the (Centre of each of the tHieels that 
^are fixed at the end of tile great beam, there proceeds 
an Upright bar x)f iron or i^ood, upon each of which 
iiprights are fixed at about two, three, or more feet, a 
long bar or lever of wood or iron, which levers are placed 
in a horizontal direction, butiaclining a little upward^) 
the other end of these two levers is fixed to a cross-bar, 
which bar has another lever projecting forward from ft» 
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Mntre ; this last lever has its other end fastened to the 
rim of a large wheel, one-half revolution of which wheel 
draws the frame of scrapers and trough up the inclined 
planes, to the place •where the carts are to receive the 
clay ; and the other half rev Aution of the wheel sends the 
same frame and apparatus back down. the inclined planes. 
The clay may be taken out of the reservoir of the mill by 
this means, or any other of the common 'methods of 
Vaising heavy bodies. 

Or the clay may be removed and taken out of the re* 
servoir or receiver, by the following method, when the 
manufactory is in constant work, so as to take the clay 
away as soon as it comes out of the mill. 

Second method is as follows : I place a trough or box 
below the last set or bed of rollers, which trough is pro- 
portioned to the size of this last set of rollers ; the trougk 
hangs on ledges or sliders in the manner of a hanging 
drawer, and has a bar or axis exactly below the middle 
of it, so as to bear it nearly oh a balance ; and to each 
end of this bar or axis I fix small wheels or rollers, which 
wheels ai^e so grooved as to admit a sheeve of rope or 
chain to pass round it, and the same chain or rope is 
continued the whole length of the reservoir, and is 
sheeved or wound round any of the puUies now coofmonly 
in use, or a Smeatoii^s pulley ; and after the rope or 
chain is so passed over the pulley, the other end of it is 
made fast to the great wheel before^mentioned, so that 
%y one, two, or more revolutions of the great wheel, the 
trough or box filled with clay is drawn forwkrd to the 
edge of the reservoir, and emptied into the carts, which 
is done by the following means : there is a flap, or shutter, 
or door in that part of the reservoir to which the carts 
approach to take the clay ; this door is of the dimensions 
to permit tlie one part of the bottom of the trough or box 
"Vol. XII.— Second Series. P to 
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to, fall inwards to the reservoir. When the other end of the 
trough is turned up to be emptied, one end of a rope m 
chain is fastened to the back part 6f the trough, \yhich 
rope or chain passes along the trough, and over a grooved 
"wheel which is placed on a jjost or upright beam ; or this 
"wheel may ba placed on the top of a triangle at a due 
distance, and high enough to clear the cart and horse 
irhich stand at the edge of the reservoir. This rope after 
passing over the wheel is continued down from thence, 
and passes through a pulley that is fixed on a box or ring 
that encircles the spindle of a centrifugal regulator ; the 
end of the rope is by means of a hook and eye, or any 
Dther common fastening made fast at pleasure to this box ; 
and there is, one end of a rod of iron or other material 
fastened to the box, and the other end is connected wath 
a centrifugal regulator made in the usual manner ; the 
Trails of the centrifugal power to have then< weight in- 
\Teased by other small weights attached to them, or not, 
according to the quantity of clay in the trough. When 
the/ centrifugal power is set in motion, its increased velo. 
'city tlirows the balls farther from the centre, by which 
means the toA and rope attached to it are drawn up, by 
•which means the other iend of the rope that is fastened to 
the trough causes it to t^xn up in the manner which sonie 
carts do, on its axis having been previously unfastened 
from the bolts or screws which held it fast. When the 
trough is in this position, it will easily be emptied by the 
carmen into the carts'; and, in order to keep the trough in 
this position, a pin is put iti below the box of the rod be- 
longing fS the rod of the centrifugal power, in order ta 
•prevent the rod from falling down and letting back the 
trough ; and when the pin is to b3 taken out from below 
the rod, the centrifugal power must be put gently in 
motion in order to let the trough down gently ; and the 

trough 
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t|f)ugh is sent back again by means of a rof^e from the 
trough passed through a pulley near' the tollers, which 
rope passes by means of pullies on again to the trough of 
the reservoir, and serves to pull back the trough again in 
below the rollers, in order to receive more clay. 

And I do farther declare that* the several operations 
hereinbefore described may be performed, either by 
manual labour or by the application and use of any other 
first mover, commonly known and used, such as the force 
of water or steam, or the strength of animals, the same 
being duly connected according to the several purposes, 
by means and geer sufficiently well known to operative 
men. It is to be observed, that clay thus worked and pu- 
rifled, will be found superior to clay that is ground in the 
usual manner. 

The great wheel before-mentioned may be put ia 
motion by a horse, water, or any of the common first 
moving powers. In witness whereof, &c. 

* ' I I II II <i ■ I *■ I I I . i»i I I ■ ■ . . ■■■ I I . _ I .1 .1. II .1 .. 

Desmption of a Drill Horse Hoe^ or Weed-Harrpw. 

% J. C, CuRWEN, EsqidrCy M. P, of Workington-Hall^' 

Cumberland. 

t 
With an Engraving. 

From. the Transactions of the Society for the Encou- 
ragement of Ai^Ts, Manufactures, and Commerce, 

/\S one great and most important advantage of drill 
husbandry proceeds from the opportunity offered of clean- 
ing foul grounds, as also of breaking and loosening of 
stiff soils^ to give the power of extension to the roots of 
grain ; whatever can facilitate these operations will, I 
flatter myself, be deemed worthy of the attention of the 
Society, 

P 2 Having 
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Having hithertb fouad great difficulty and much Tabbur 
necessary in accomplishing the cleaning of wheat and 
other grain, I have been led to make some experunents, 
and I am sanguine in my hopes that the harrow I send for 
the inspection of the Society, will be found to aecompUsh 
tlie purpose with greater ease and facility than any thing 
at present in use* ^ 

The simplicity and case • with which it is worted has- 
enabled me, this season, to givie my wheat crop, which 
exceeds one hundred acres, two cleanings, and at an ex- 
pense of somewhat less than a shilKng per acre each ope- 
ration ; a man and a boy, with one horse, being able to 
clean above seven acres per day. The direction of the 
harrow to prevent its injuring the grkin id eflfected by an 
alteration of the chain by which it is attached to the 
wheels. The distance cff the teeth from the centre tooth 
must be regulated by the width of the drills. In case 
they exceed a foot, the harrow should be broader, to ad- 
mit of another row of teeth. To clean at nine inches, 
two inches and a half is allowed on each side of the cen- 
tre tooth, by which means every part of the earth is cut 
between the rows of grain. The size and strej)gth of the 
teeth must be regulated by the nature of the soil. The 
thiog is so simple, that I hesitated laying it before the 
* Society tilt I was eneouragecf by persons whose ex- 
perience and knowledge i^ itiftnitely greater than my 
own. ^ ^ 

I'he complete introduction of drill hcfshandry would, I 
c6nceive, be of gi'eat national importance; and,^.cinder 
this conviction, whatever can facilitate its operations may 
not be unworthy of attention. 

Fig. 1, (Plate VI.) shews flie carriage within the shafts 
(A) 6i which the horse is placed : the carriage wheels are 
intended to be hatf tlie width of the butts or stitches,, sa 

that 
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^ once going up and once returning will be sufficient 
to clear each butt from weeds* 

fi, the boe or barrow wbicb is attached to the carriage 
by the chsuns C C. The harrow may be raised higher or 
sunk Ipwer, or placcxl more on one side or anotlier, as 
occasion may require, by altering the position of the 
chain, as will appear by an inspccticfti of the plate. 

DDDDDD, six double ro?rs of teetli or knives, which 
are so placed in the frame that each double row may pass 
up the interral betwixt the rows of corn, and cut or pull 
up the weeds that grow in such intervals without injuring 
the com. Tliese knives are strong, and have a sharp 
edge in front. 

£E are the two Randies, by which the person who 
holds them may direct the knives or teeth of the harrow 
to pass in straight lines up the intervals. 

Fig. 2 shews the under-side of the weed-harrow, that 
the positions of ibe double rows of the knives, and of the 
space left to prevent the corn being injured, may be more 
dearly seen. 

Certificates respecting Mr. CupwEu's Hamroff. 

At the request of J. C. Carwen, Esq. I beg leave to 
state, that I have been present when Mr. Cunven^s har- 
row for cleaning drilled corn has been used, and have 
Urorked a little with it myse|[f ; that its effect appeared to 
me most highly beneficial in clearing away in the spring 
all the weeds that had grown during the winter amongst 
the wheat, without the least injury to the grain ; and also 
in raising up the top soil, which had become sad and 
heavy, and thus enabling the spring*shooc to take root 
more easily : and at the same time it covers tbe roots of 
the Qorn with fresh soil^ whieh jure often left quite hiire 

by 
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ty the washing of the rains in winter, and so subject to 
be killed by the frost ; it also enables tjie farmer to so\V' 
bis barley much earlier than he could broad- cast, as it 
ivill both clear the corn previous to sowing the grass- 
seeds*, and afterwards harrow them in. Its utility ia 
every* respect appeared to me so very great, that I was 
induced to ad op t^ the plan of sowing my corn with the* 
drill upon my fallows this spring, ,and have accordingly 
got a harrow made upon the model of Mr. Curwen's. 
" DGtenhy^Hall, May 13, 1806. J. D. B. DYKES, 

I 

We whose names are hereunto subscribed do certify, 
tliajt we have paid . particular attention to a harrow made 
use of in the farm of J. C. Curwen, Esq. for the purpose 
of harrowinjj between the rows of drilled grain. We 
conceive dt of great utility ; the expedition is undeniable, 
as upwards of seven acres can be done with ease in eight 
Hours, with only a boy to lead the horse, and a man to 
regulate the harrow. / , 

Thomas Gaff, Merchant, V/orkington Hall Mills. 

Matthew Foster, Farnler, at Calva, near Workington. 
Workwgtpn-HaU\ May 19, 1806. 
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By Mr. Charles Waistell, of High Holborn^ London^ 

' ' ' . , • - 

. . With ao'IiDgraying. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 
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HAVE ordered a new agricultural implement tb be 
left for a short time at the Society's Repowtory Tor in- 
spection. . It ifl called a hoe-harrow, and is, a3 its n^tme' 

imports, 
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imports) a boe and harrow combined. For destroying 
the weeds^ an<j[ piilverising the soil in the intervals of 
drilled turnips, afad of other crops drilled sufficiently wide 
to be horse-hoed, I know not of any otiier implojneiit 
of equal efficacy. 

It enables the farmer to cultivate those intervals as cont- 

pletely as a well-wrought fallow, so long as the horse can 

travel therein, without injury to the growing crop. I 

know not who the meritorious inventor is. The first T 

saw was a few years ago at West Park, near Barnard 

Castle. This was brought from Carlisle by n^y br6ther, 

and many have been made froni that pattern, and are 

now in use, and are highly approved of by farmers in the 

neighbourhood of Barnard Castle, where th^ turnip crops 

are now generally raised in drills about twenty-seven 

inches apart. This mode was first introduced there about 

twenty-three years ago, before which time they were ad 

sown broad-cast. 

An implement of husbandry, possessing such superior 
utility, as this hoe-barrow seems to me to possess, is de- 
serving of being made known as generally and as speedily 
as possible. I conceive this would be best efiected through 
the medium of your respectable Society. 

Convinced that the fertility and productiveness of our 
arable grounds may be much increased by a more gene* 
ral practice of the horse-hoeing husbandry, I wish to see 
the practice of it advanced more nearly to perfection^ as 
that must tend to promote its more general adoption. 

Fig. 3, (Plate VI.) shews the hoe-harrow to which the 
horse is to be attached by the upright iron a, in which 
are a number of holes to admit the drag-chain to be put 
higher or lower, as may be found necessary. This iron 
is at one end fixed firm in the fore-part of the machine at 
^ and at the other end to the farther side of the wing c. 
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d is the nearer side or wing of the machine, and move<- 
able by a joint at e. This wing may by this means be 
expanded or contracted, as the interval between the row$ 
to be cleared of weeds may require. 

/ a strong wedge-Uke tooth in tlie fote part^of the 
machine, to tear ^ip. tlie' weeds Vhich are deep in the 
ground. 

gg other teeth, more filetiBer, fixed in the two wings or 
sides of xh% machine, and whi^h are also intended to tear 
up weeds, and loosen the earth. 

*hhk tl)i«e triangular hoes. That which is in front 
has a strong iron fixed in its centre ; the two others at the 
hinder part of the machine have the iro^s fixed at the 
farther corner of each. The intent of the centre hoe is 
to cut off the weeds on each side next the crop, and to 
lny all tlie weeds in a ridge-like form in the iniddle of the 
path, to dry and rot, 

II the two handles, by which the machine is managed. 

k a slender iron bar, with a peg and holes to direct the' 
distance of the expansion or contrafction of the machine. 

I a strong iron vice, wliich works in a grooved iron, 
fixed to the inner side of the wing d^ and which, when 
screwed down, holds the machine firm at the distance of 
expansion wanted i^ use. 

Fig. 4 shews on a larger scale one of the hinder hoes 
separate from the machine, and the manner by which it 
may occasionally be raised or lowered in the machine by 
A pin and holes. 
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REPORT en the Sprinhing cf Malt on tlie Floor, by Mr. 

John CarrJ in obedience to an Oi^der of the Cornmis^ 

,■ . • • > • • » 

sioners of Excise, ' 
Frtnithe Papers preisented to the House of Commons/ 

1 HE Cotnrtrissioiiers of Ejccise hfl.ve Recommended the 
following Report- of Mr, Carr to the particular attention 
of the Right Honourable the Lords Commissioners of tli^ 
Treasury, as being very ^comprehensive, and perfectly con- 
clusive on the subject to which it relates*'. It is a report 
on the facts arising out of the evidence given before a 
Committee of the House of Commons, to whom the se- 
veral petitions relative to the making of malt were re^ 
ferred. Mr. Carr h«» been several years, detached fromi 
the surveying of malt, but formerly bis experience in 
that branch of the revemie was considerable, having been 
sopervisor at Hitchin and Baldock, and also in Suffolk, 

» r 

Hampshire, Devonshire, and Lancashire, and ofBcer iu 
Warwick, Worcester, and Staffordshire ;and atall these 
places he was in the habit of surveying much malt. 'He has 
likewise, since receiving the order of the Commissioners^ 
employed his mind very closely on the subject, an4 
tisited aH the principal mttMng places to the north and 
west of London, whiere the process of midting is carrie^ 
on under a rery different system of -practice." 



.' •■ ■* 



.T)i«r& is proUably.no branch of jrevenuewberetn such dis* 

liinUarpraclici^. and discordant: notiotis (prevail as that of 

-M^i^^^ngftiao^ thisjinotgreat degree, arises from the omission 

. V^ ^race^he iifitw^l capses Qf the oase u)^ to its true,souroe* 

, H^nq^ itipj that the ti^ro diffetenfrmod^ oi w^ering and not' 

y^^i\V% 4be corn vppn th^. i^oors,. app^r in this^dence 

. ;Voi.xn.~SEcoND Series* Ct to 
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to be . supported by practical Uct^^ which are in direct^ 
bpposition, and by. a contrariety of opinion^ 'which 
feaves much of the operations of practice in a state of 
contradictory confusion. To appreciate the merits <^ 
these, and to tescue the. qiseo^iit^ that wiUg^ity wiiii 
which it appears surrounded in the printed Report of 
the evidence, I humbly conceive it wiH be prajper 1x> go 
pretty distiqctJy intp the theoretical a^d pbilosojphical 
principles for.tbe sutgect. . ^ 

John Re^yuioldson^ Esquire^ oi^ of tha 4^;entB lor tfap» 
watering part3r, i» the pnly pers<H^ who Jbafr^aKt^oipMd a« 
explaoadoa of the Natural Philosc^pby of Malting, : but 
his acoounti I humbly tj^h, is too defective la s^nco, 
.and too confused in itself^ to afford any just ai^ ^atia- 
^Eactory. 'conception ni die ease>; and^ without at all in* 
^(ending any ioipciachmentrOf his iireyacity, there, dotthtkft), 
-«re 8eiK«)r4 .pfttts of ht9 evid^cp which 4o exhibit 5v^}r 
aqpparentt^ymiptoma of leddifig [with noinoon||^d^mbkbia^ 
to thafe side of tbeii}ues|i(H>^frhi^]iiii|^afyfipar^^ 
touB^ to suppoir^. J^eviertliQldss h^ I^s made two qt; thxiqe 
very strong ^oncestiioBs to tl^ qppoaiite party^^ dechasiqg 
that ihit .r9stiiatifoift'i|g&inst^waterif)g<(m-tb^ 
/IH> stronger ad vocfit^ ttem. bioi^elt^ imdihathe was-cgs^ 
;vi9ced a judicious; fimit«ili0n iof them wo«i)4 Wp^Kate^^ 
^increai^ the ya^ue of 'Mf^t tefi jier^ent. thcoigbpiit ^ 
Idngdom ; i^ndlo amolhep plaee be>d$R:lHr^'.hi&^ie£^b^. 
considered scientifically. Malting and Brewing are yet ia 
« state of in&ncy. 

/ThB impceBsioii wfaidk Mr. aqmo}ds^V«vi4m^ ap- 
* 'pea»s to Iwve tmade on thb/CoKiihteee^ i^sacpTobiAii^ 

vhtch it wto aocoaspamed^; bm, i»ilrfaitttd)fy%MiA^ 4Ai 

' l^iloscypliiod tkw^ '^ tie wbj^ ^ftte iMilki^MteteMj 

ibitadtfd tei ^nMUM lar the tdd^ioufnsiHticiit^tf tbr tfHiie^ 

.-■.''.• and 



adl ocmeafiiig that a €G^s«ct and comprahni^^tebvwi 
Itdgd of 4hBt part «f Jtka ptocat^ of Maltiogt wiiBWttnf 
natore la ja largely an<i injrstnriDusly empk0iad» iff tli«> 
orijtme fcaiadafioQ fSnr alljaift aaa»iitBg4# 4l»«ibjeQlS' 
I wittibagin*by aUdiog what;! consider aa tiMrtma.. 

• ' • • • . ... s 

J 

: .?' Th^ny ^ Minting. ... 

l%e interior of a barley grain consistaof two4iitiBct 
poitS) a ndnuta germ, defined to elbngateinto thefiatnre 
j^lant^ alid^ a portioft of ''fkiiiiao^na and- naarihginona 
patter^ aiotad up expr^osly Sox its fixfenfn coonBraum iulo 
ttccbaila^,' as die pabulum of tba Kcsraa ill the^earficift 
ftageofiti^||i^Qg«talivie]^«itenee« rj .' .lor .: r^ . . > 

The germ itself consists of two very different, jpan^ta^tbe 
fk]aMila'(alij^o^itpeia M^Ui^g) and tdieTadLcMi^oeot;,l»dth 
vt ^nited'a^the same eXid of 1^ gttiWt ; but in gesaqBiatiDgi 
fhe mdHile i»erf i^on piert^'tbe husk,, and aqparatiog iulo 
9ei>«yftl'^^M9#es elongai»s do^nwards^ wbiiettfachaxtcoQpife^ 
)Mit Mocb moHi lAoWly^'aidvttnoes tbvougb thbbodybf tbi 
^n, and pibfcing tbe<^posite €nd, sooti aluiQis up into 
ilgreeRtb^^y leat^in^ thebudk of the oovn empty ^ .and 
parfe^y exhausted, of !its»fqrnier eontenta* 

The radicle is much more rapid in its fbonation and 
Ip^dwA ibatf th$ «cros[dre, beeause, aa k it destined. to 
l^are and trkn^olit "t^ ^ stein nearfy aM itapabda, t^ 
M'a^cessiMfy^Aiat'ftirfioald'b^saffioientiy in^ per* 

fforui ^iia oAoe 'by itbe "tinie the acrospire ^ aoaamiied , 
Ifaestons i^icb provident Hj^tufebad laid up feritin th* 
grain. • ^ - 

- 7bef<e is no diffieidljr m o^mprebending the first dawn- 
iitgs op viftg^tfitive life in the germination of bariey ; tbs 
grain,, piaieed under fkvourabki eireumataQoea of moistuna 
fffiid «farmth^ imbibes both, and sweila mucb ; the radicla^ 
);)^iii^ tl^ 'H^aupit to 4ba eKtari<^;f |a the most aiiicqptiUia 
V . Q 1? of 
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of' Ybese^ it -j^dts. most iand i&fBt/ and under itr bewrtoia^ , 
binatidn^ of nttd}sj6brel acqidrescan'^ilfti^ti 
c>f the ' ktfii&qirfaere^ nTfaeKncjgbfi^ as i\,\ becomes fixed ^^ 
{drdfliid^f tw6 f«»^erfifl tttifettsi lU gi^es u{l UaoubportiDit of 
latent h^At' ^ whiok held '■ it) ih taigasgoiia «to^d, lagd ihy. ita 
fixation enters into a new combination with the farina of 
the grain, converting it into an'b?tyd, or in other words 
itito a iaoefafiirine. ' '• . v . . v-^ V •^'* .4^.. ..I r 
f The stem^pia»t.irf.tiio geqwjrprj^yiw^ly S^Ti^lW by tfae 
moisture^ «iid honr infigpmlied^by ith» beat pi>pd|ieed.^a^ 
Kite ifi^aiion of ttm oxygen , acquii^. aQ at trtielion . for. the 
newljjT^ioraiedksaocbariiid^ assimilates it tQ ils«lf,,aed' in tbq 
chemical action of union which ensite^^ l^i^ioft^tiv^ UBft 19 
deVelo]Bei^.:. -. '';•.■._ l!- ^-Uiiw:- ' .' • " 

r Stkch sifiiplj^ rir tjie: natural p!:<)ce^s o^ gQi9iin$i(ji9li. 14 
every ' speciQs, of sted , though here ire^txict^drit^ bar}e^. \ 
and it' is unpeiftant to remairk, that the hea|::^ri^g:^oii| 
i|;fae fixa^n of the oxygen is the saine v^bi4^h:4Mt^.b^9Pines 
iBensible in the couch,' and^after^s^ds tontm^iofrAci ahewr 
U^ifin different degrees amoi^t the coirn oiiithf^rivprkilig*. 
floors ; and in che i^ice adjustment and du^ regtfl^ioa of 
this heat consists the most imp^ct^ part of tNi iMD|inU 
lationsiof moltingj :•«>.• 
f Theifiormatioo of the saa<2hariQ0 ip th^ gf |df v^ dp^ ai)^ 
progressive, as the acrospire re<]iu]?es it ; ai^d heiicfi it to^y 
^i^y be 'Conceived that bet!:weet| its firjE^^;6>ipfiti5>qi|Q4 
fifial consumption, there mmt^ he a pf^ricKi <^,t^nei ^heii 
the largest pi:opor|;ion s^h^illMis jq the ^v^\^\ an4 this i$ 
the proper time for throwing the corn upon the kiln* 
> Mn Reyp6l43on, iii bi$.4v>4^[n9e, s|at|^Sr th94 the sac^ 
t^harine pro^ixmdly e:^is|s in (he b^rte;y, an4 ^t ^ pro- 
cess^fof mal^Qg QQ]y deY4<>pes a substam;e which was a{- 
ready present itr ^be grain ; but j);bis, ItkCf ^e^yeral c^th^r ol* 
|iss j^ldsopbical 'as$^rt(ipn9> is |o pQqtrpy tp t^ie natqrs^l 
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hep^^thA ^kUifi^i^:^^ lit: 

f h&ract^r^ of malt difier so essentially from.4oie.46Wliy 
a5-ck«rif ' to .prove: that rfchoK hto been not % aidre 
clercl^iment of e t;hiQ$ pro^ot^ A>ult aq ^^ chaiigp i«f 
t^i^rijnoal ^HUtMceinto^ooliier* 

. Maltiogthqo. i* riojthin§ a)orie.rtban;tho.i^m0tw^ 
feeaMUy gpriiMafa^oa ,pf the.b^rley vjp to that perip4^Hieh^ 
ijl^J^rgestipirftporlfipn 9f saccl^Viae hits,bqf?r). foiwedjiiior . 
<:m any ilhipg be .i^re Qhyipjw,s!»B.ttet,. in a ,vj|riejpyiOf 
m^^, tQ^^s^ft^on^lisb thi^, onq i8W5t 1>^. /superior tp^iill )k^ 
^|fc,^^34^hainot:lQqally, l^ut erv^ry w^he^e, bcpa^jenatur©^ 
9, every ^hei^ i^ sjimp. If^rev^ry patur^l jprocett, » 
ya^ying. of >be ineaqs wijl nepessat^ly; produce ,a ^JiflFigrenteei 
ip the end^.and^.ip {iie4>vo qaod^fjf M^^ng, by. .^«tt«r*, 
iijg pij tl)e^8oqc§, 9Jf omit(:i9g to 4p so, tljfpqf^ is sp^mateiFi^ 
;| difference, ^not pierely iajhe »^c ^prdisMpe-^f t^ w^ter, 
^f^it .in . thQ. ti^Sf. ' Papag^inent, ^nd^th^i;. cii;cuflwfaiif«3, 
|l^t >be qn^ cannpt ijuf be snppripr. Jo.fJbe o^r intliQ 
^usdity of its resjecitiyc cpnaipodi,ty, . $ , 

. A single in$t?9cs, I J^qjief e, i»n,not hp prqdvce^of afqpf 
patura} pirpce^ whatsoever, wherein, nature permito tl*ei 
employ naent of two different ujeaR? iso prpd^w^ vmiBcly 
|he s^nie.en4, 'f'?? application of t|^s tq the qi|flftiQ|i.Qf 
JIaUipg- V^l'j I bjjmbly presume,, be suflSciently pbviovJI| 
^y segaratdy .considering tbfi ,jii%r^^ brapc)|e^.-of tbQ 
Base, . ■•- 

' This is by tmicjh the most important org9jn in Malting ; 
fnthout a root the. gr£iin wiil ne^^er germinate, ^and 
^ith top nauch, the substanqe of the ^brn will be ex<* 
justed, and the Malt on that accmint wiH be light and 
^uprodnctlvej This -has hitherto, I believe, eitbernot 
be^n sufficiently, known of attended toy in this> as in 



■''"•■ ,- 



fdm^*$4kuf iHMiinfll^ ftpcem,' iminw^ ^iiets^f affbrcU tlHil 

poor soils the fools mtt iMg, and ibe 4^eiii sni^ Jiii4' 
wea|c» la the one ^^so^h^ root, l^^ving readily fc^tnd 
what it was in searcll of, stops ; but in tl^e other, nature 
i$^ aMj^tfid^^.^pj^fid tf^th of the pabiliuin en 4l»e fiiore 
i^Mii pint of bef fn^pddd^on. Oh tb0 Aoor irf* a ii9«ilt 
Iiftimiil^' tiMi j^siln i$ Urone isittn^ted tbm on tbe^Q^Eisestam!^ 
j^§iot0Mt'i0[nj| ( fori! conti^itts no soil at^aMj and'if perptUr 
|iy^^ idie i^ool . ^hi^ wcmH irun out ta» ' ^Oflne inelDifet 
]ii44>fr»gA, #ttd a{1ft(!i^ifrw%ofijr eaJmn^t the sqfeistari«Stf 
ftf <d)Ke^-c^4. To (rtrevtitt this i$ one^ of th<^ prin^ipid 
^l^kiets ]^ f h^ tiianbfactiire t( M^Ir, an4 ftehce too a tost 
jpji^kitoJi <^rtfed jHr't!sdaiating the itierit of 4?fievenir 
pek^^^ ^^klrt^l ftnr <hat mcftttod ^^vfncli wiU ac^^ 
flMif tl|i^ fid| A^kjf^ pf the badejr with the least posv 
$ffiite jf^pi iai 80 ifkr' unoqtiivoe^ly tb^ i>est^ beeansd 
^o«it Si^lt ittll ImVo expended the %^t portion ol 
itself on an object entir^l^ ^nptodnctire, 'Now there i^ 
ff^bgi^fA w ^n ^ras^nst^ace wherein the Heytforsfaire 
|ttlfkfafd4<|f Mtftiligr diiapsrs i|0 distinctly froqi^ iihe watering 
$ifl»^ Ifitf 4h'its )Aott at|d TmrpSLtVi'Avtlf small ladicle; 
^btt^iMijjr bovery d^aiSy collected i^oniiiiany parts of 
ilkt etideoeci ^ lot th^ water^ pHtty eretf seem to have 
Irutie'a^'-^k^ show thai theiie 

pwn steepings^ from the Jf^rgeir quantity of root whic^ 
they contained, approa|pfa<st| and even ran into floor qfaarr 
f^:i%'}><$«0(|^^ ittccfforf^sbioeateeptiigs; and Hiey 
ibfiPG^^fm^iMprefd'todpfer't^ siai)g4ir^opaDiiigw«s lefit 
4fl4b«U4ttor feriraMd, ibyudie iotnadnot^oii mtii^ miting af 
^ftiRilBli^eA)r^/sl(tt|Rd^ i]tisiwdesd certaUiIy true thalt 
$to limtloipdi^Muin^dft fif i^ ^Tes the floor ga«^^. 
^vic^.4tiiitec^rri^(^j^ut wadi M^ tfa^ cjpiestioii^ 
-► fraud^ 
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irsLMd has very little t6 do» fot thi jclti]^ k JlilAoiii D 
pt2LCt\iiiA in whole fiocfrs ; but the short sml mdifllt fMSS 
0f the dne, and long busby rodt df tho odMir, itre dedsiv^ 
characteristics Which are adnritt^ by tbednetv^, tat 
which would, in my hntalAe judgment, fttamp a dMidd! 
4iuperiority oft th6 HartPdrdshiv^ Mitft. 

That the fadide is adCtiatly foftniTd i)rou the 1>oidy ^ 
the barley is too obyious to requite any praof / auid Indeed 
it is aniversany admitted td be isd ; atfd as h is aft^n^ards 
bufnt otf on the kiln, ahd becotnes ttieref w aMef, «v«rf 
partlcte of Aiatter which tt Ut1ti6c\$ssarfly tiSkti ftam ^ 
^^bstanee of tbe cdfti h just so tnUc^h los»^ UsA chouj^ 
(%is has Mt bd^ti at all adveirt^' to in ^e emjuiry bdbfib 
the<:oiaiHiiaee, it ddes in faet rdastltut* om of tbe mok 
iffiportant portions of the subject, for ft acftuaffy is ^tbfc 
'etpenditurb <tf the siib^tante df f!ie baifcy ^tithettwt^ 
%y wolfing ft t«ro mnbh dut, ^ttrbicfh is the dti^f diuse wliy 
^alt irianuflicttlf^d aud^ tbe forcing systeor of t yat et r ri^ 
die floors h KgHter and less putodu^tive than tbe Ifaflt 
Itiade by tfafe Heftfordsbire modts, i^hotft wavetif^. 

Tn^the mdtitigfrade a great litrersity "of ^B^i^n^^pni^ 
^afih'ais talioW for A^'^vcgetatioti of Hbe^aero^pire itMltt 
W tsait ted . ^'hb t¥Isei frdm a itotfton, 'fety "g^Mifl 
attioli^ Iffinlstisrs, 'diat Jteft so fat its Ae '«ef^r6'^plsM« 
^Ira^th^'^fi, ft beMnM^mfllttKd) ^wfd^lftat 'tlwi» im p i » in ■ 
tf^atdt^tlimVdMttkls midhanged bM4ey. f 'tratt, i ki»wtf » 
Aat I idii^U ^idon^ ^hc^ tb^eisliMMiig ffiither 4l( ^Midi'iMr 
jiMiitft ^ thfte<»Widti. lPhe'<^idMde^* MesttB^CIlif «aH 
Xai^ttl^h'^iflE^^teatfy^sitfliilffaes ^M tiia bes^^Mato^anidilft 
when tbe acrospire proceeds only tw^^birfts < hp rt ig h^ftfc 

^^f!^j ^Mid kih )f)^r '^eiMt puiipciie «a fmM« <lhlft^ 

Ho)tfM»^#mt>l^aii«^^iW<S'^upp«»it»^ die 
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.. I^bftve. already stated .that it is the radicle which first 
acquires an attractiQn for thq p^y^^n of the atmosphere^- 
cpmmupicating. it . progressively to. the interior substance 
^f the barley, and forming,bjr ifs fixation. and union with, 
the farina the. first. sac(;:hari];iey a^d that afterwards the 
plumula, or infant steoo, requires. an at;tra,ction for the 
n^wly-^ormed saccharine^, and bjr its cheoiical action is 

pushed into vegetable life. -^ 

In tbid statement a solution is given of the question pf 
the a,crospire> and the truth really is, tbat the radicle is 
the onljr natural. organ, wli^ph flaajts the barley, pr in other 
word3, Qxydites the interior , substanqe^ ^nd. forms the 
whole of the ^a.ccbarine, while the acrospire is simply em*, 
ployed in feedipg.i|po{i.it, ^nd from thence, acquiring i^t9r 
iprpwth apd bulk. ,.,,., . . .. : 

This obvious, and I trust just apd natviral distinction in 
the offices which natuijc; a9jjign9.tQ;.esu:hj0f those dijfft|rent 
members pf tJbeplAnt,,sufBci^atly explain why the jbarl^' 
may be,, and j^ctually is perfectly n]ialtpd bjj the ][Iertfpr4-. 
shire metho]^, though, the af^rpspire has. proceeded only 
two-thirds through the grain ; because in the more slow 
and natural growth of tjie dcrospire, the root has had 
.time to mal^:'^ interipr substance beyond it^ and.even 
to the extreme^end of the -corn, whereas in. the more uq. 
^•atiwal for9ing of the watering mode, the acrospire ia 
dnven^ i^orw4vrd . «5^ rapidiy, thougt^ without having ai^y 
uiP|Bip^iat^ooi|i|<H^tion[with;^ oxidation ;. and thif& an 
^iCcjidAntal og<;iii;rei)<^:h^ b^n §rronepi;|fl.y.^4>mited up 
Tin^acaH^e. Jt> ^,j»?^tfSiriaL,>f)| re^^k, Jhat jr t>rewjpg, 
iSu^ acroj^pife i^.insoluble, , $uid always .app^r^ .so aoKM^ 
t4ll^ ss»nt(jgrainsii t^nce ifhe laf^er it grpvrs,t^,:iQpi^it 
iCpntribrt^s tn^was^^ • . .. ..; r,; - : . : j if 
: ?. Th^ pref^ing account 9^ :!^* radudf ^nd ao^osj^^g^p 
J&»,W1#5(» tha quiqsUpn of .ma^injg asip c<^$^it»«».^t 
to this limited rule, that that node otwoEkiiig..yil^.))f^|§« 
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sanly be tHfe best which Caii aiccompUsli llie f^all mailing of 
the barley virith the smallest radicle and acrospire ; for 
TOlfij as' I have already shewn, are suppitirtecl from th0 
ftitbrior substance, aVid'just in proportion as* they are ad-* 
Vanced'iti'bulk^ that portion of the malt wliich yields th^ 
fermeniatJve ej^tfatt will bd diminished.' * 

Oii^ pag^' ify^ of the pViiitea evidence iii. Delafield 
«tiites^ that he ha^ found l^alt^ made tiy Sprinkling, xq 
yield ffoth \St6 2l) pounds weight' ifii four bushels less 
thin arf d^ifal' quantity o^ Mait which had not been 
iSrWteV^d; arid'od page 4& Mr. Mairtiri-ena declares, that; 
s'j^rtkfed Malt affords only ^4 poundis of extVac when a 
like quantity of un watered Mal't gave ad high as 84 poundstr 
Offcer passages of* the Evidence' alSo prpve, that watered 
Mklt is lighter arid, oh that* account, less productive, than 
tTie Hertfordshire Malt ; but rib explanation of' tlie imme.^ 
diate cause of so riiaterikr a difference' is any where aU 
tempted hejre ; however, I* w'oulid humbly submit the true 
caiise to he in the cbriipairative smallness both of the rpot 
arid acrospire in tlie Hertfordshfre Malt, whereby less 
of the suT>stknce of the gtaiti' is consumed, and that it 
is the long and btinchy root arid large acrospire 4f wa« 
tefed'Malt that render it so light and unproductive. 

TO BE CONTlKUEDi IK QtJIl K£XT« 

Memoir on the Prepamtion of Caustic Alkali, its drysfaH 
' mttix^y atiO'iis'AhHMck'^pii'i^^^^ 

. From ^iaait^a. /oi^^ptAX ps PiiVsiaUff; 

A'S' chetofeitjr' actjiiii'ei greater jireJffStbn' in ib re- 
S^wRwi ir WebmeVof* gltJatfef iaipdrtafice to' procure 
a^yats utiadfilw'kf^d^/f(»e'ig'ri;irilkture. (iaustii alJ^alt 

is'bh^of thbse Aiiit^'A ^y bdt'^fhafliflS'-l^^'^bttlieftc? 
' Voif. XII.— Si:c«fD SERtw'. B •tn- 
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122 Memoir on the Preparation cjf Caustic AlkaH^ 

employed contains a portion of eflFervescent alkali, «>a4-» 

c^reoiis earth, and commonly ifon and siliceous earth* 

I hare stated, in a memoir which t read to the Acadeo^y 
In February 1778, that by distiJUng, in a glass retort, a 
solution of alkali rendered caustic by a sufficient quantity r 
Ct Itaie filtered^ pure caustic alkali woulJ be produced , 
because I supposed that the reason it could not be ob- 
tained piire when prepared in the, usual way tvas, that 
the fixed air which it absorbed during the etraporation^ 
frotn the atmospheric air w^jh which it came in contact : 
but, chough by this method the alkali be rendered more 
Caustic, it is still very far from being in a state of purity. 

It is known that spirits of wine dissolves caustic alkali y 
but the properties of this solution have been but inb^per- 
fectly observed. 1 thought that the alkali ought to be dis^ 
Engaged from the other principles (^n which it had exer- 
cised its dissolving power ^ and frOm this idea I was con- 
ducted to the foIlowinG: observations. 

I prepared a caustic lixivium trith salt of tartar and 
lime in an iron vessel, wlfich 1 filtered and evaporated : 
when it approached a degree of consistency, I mixed it 
with spirits of wine, and extracted a part ef this liquor 
by distillation ; the retort having cooledf^ 1 found at the 
bottom well-formed crystals, mixed with bfackish eartli, 
in a little liquor of a dail colpttr, which was separated 
from the tincture of alkali; which floated like ao oil on 
the top* ... 
. The crystals were ,compo^d of alkali .saturated with 
fixed air, the earth was chie.Sy calcareous, and a little 
siliceous^ with some iron. 

The efTerVescent alkali ha^ \>e?en separated, beqause 
this salt is. insoluble in spirits of wine ; the liquor in whiefa 
it was crystallised was water saturated with the same salt^ 
atid'thereby immiscible with spirits of wine : the depo« 
sited mlicegus earth wis fpfj)ished bjf^^e ^alt of tartar, 
^ ;^ ' * 'Which, 
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irhicb) as M. Bergman has observ(>cly contains a certairi 
quantity of it, when it has not been prej)ared with parti- 
calar precautions ; the calcareous earth was combined 
with the caustic a]kali in its preparation, for as soon as it 
is deprived of its fixed gir, it strongly tends to cooibinatioii 
irith other substances ; this e^rth i^ precipitated in the 
at^eous liquor, under an effervescent foro), by reason of 
its superior affinity for fixed uir, than for the alkali. The 
irpa proceeded from jthe vessel in which* the preparation 
was made j o^e portion of this iron was soluble in acetous 
acid, but tfa.e other could' only be dissolved in muriatic 
acid, and wa« consequently in a state of perfect calx. I 
precipitated it from these acids by Prussian alkali : such 
is the foreign matter that caustic alkali s^bandons by unit* 
ibg with spirits of wine. I shall i)ow proceed to examinfc 
this solution. *' 

It neither eflTervesced with acids, nor precipitated lim^ 
water, but it did not resist a more delicate test ; it ren- 
dered turbid a solution pf ponderous eaf th (bcnyies) in 
muriatic acid, and formed a small effervescent precipitate, 
so that it srill contained a trifling portion of fixed air : { 
continued to distil it, and suspendecj the pperfttioh| 
when a part of the spirits of wine bad pa^sea into the 
recipient ; I then found the liquor in the retort divided 
intotwa portions, one of which floated, and bad the ap- 
pearance of a yellow oil, which remained separate evjen' 
after great agitation. I separated these two portions of 
liquor, and the superior one afforded no indications of. 
fixed air, although it precipitated linie- water; but this, 
precipitate re«dissolved in water, which proves that the 
lime had been separated from the water by the spirits of 
wine, and not precipitated in effervescent calcareous earth 
b!y fixed air; anfl, in fact, by mixing the alkaline solution 
Wh a certain quantity of water, it no longer precipitated 

* R2 lim«* 



lime-water; ^either did (t render turbid thp aiphitiop*^ 
neavy ^eartb^ when diluted with distilled .^^tpr; vheq 
pure, it formjBd a precipitate in i,t, jbqt was entirely r.o- 
$ii$solyed in the distilled wat^r, sp tb^t, JQtbis p^se^ it i^ 
tbe salt of pouderpgs prtb which i^ siepaxa^j^d frojpa th^ 
water that held it in solution, ^nd i7t>t th^ e»^t;h .that is pre^ 
cipitated frojii its acid. Whence we se^| that caustic aJr 
Icali has pore affinity with water tban^ lippe^ pj the ipuri* 
atic salt of heavy earth. 

I evaporated this liquor in fi small n^^tr^s, its folouj? 
became deeper and deeper ; I susppud^d the craporatioq^ . 
vrith thc^ design gf e;!^ ^.mining the chap^e^ thajt bad t^keci 
place. The next day I percrivied very traupp^-rent crys^ 
tais, mixed with a little llqiipr of fi d^ep yeljow, froiji 
which I separatee^ and examine^ th^o) ; find I fot^nd ;tbajt 
It was pure caustic alkali that had taken this fprqp. 

These crystals s^$unie different £gurpS| j^eiug sonie* 
times in needles, though rnprp frequeritly l^pi^inaled; buf 
it was observable by thf; ^ppe^rapce of thpsje thaf werfB^ 
cletached, that th^y were fornjed pf apaall f}M^drai)g.Qlaf 

JWranjids, ijnplantti^d PPQ Upon the othe? j they a3ce tber^^. 
ore spmething f.i.milar to tb^ crystaU of p) ararpooi^c ;^ 
fhipy quickly deliquesp^ when exposipd tp tjxe air, axv^ 
dissolve '$vifh facility in water an^ spirit$ pf wiqis. Qy 
eyaporatirig |theja,tter the crystal^ naay be,restor^ ; ^.?jr. 
produce cpld, a^ they di^solvp li^e thps^ of otb^)ri^Iti|< 

The Ipw^r liqupr upon which the above floated, pr^^^^, 
pitated ppnd^jrous eaf'th ; it also crystallised wl|en ev^por 
rated, but thp crystals were not ^p rcjgiilar, an4 9^PP^fir^ 
less pure ; if this liquor* be digtillec^, wha^ p.9^s into M^ 
recipient is for th^ mo^t part water, ^specially at ^he ^nd. 

I dissolved the (ii:st crystals of caustic alkali in spirit^ pf 
ivine ; the liquor w^s clear, and without {^olciar f wl^ 
hojhd i( b$;cap^^ pf a yellow colour, which becf^fpg ^S^fiflF' 



p prpport^ojQ s^ thp ^ullitioo w|^ cpntinued : to a oeiv 
|aia /iegr^ it j&qtirely r^semble^ the yidlow liquor U| 
which the caustip ^IM^ Mi^ prj^istallised ; ^itef 9- Im^ 
l^ulUtian it k|$t the property x>f cryst^UUiag, at^ be^g 
^vaporat^d ali^Qst to 4ryne|ssy a^.tbea;! mixed with disr 
filled water, ^me molecules ,of a yellow-l^rowQ 8ep^,ate4 
/rom it, which wpuld only partly dissolve \n spirits of wine^ 

If the caustic solutiOQ tli^t ]pas the appearance of oi^ 
^jB distilled to drjTiess^ it becomes ,bl^kish ^od /effeirsresr 
cent ; but, if the crystals be pure^ it neither tal^es Ahflf 
f^olour^ Dor cai|ses eflTeryescence. It is true^ howler, fixz)^ 
ip tliis state the alkali has so ^ucb activityj that it is ao( 
pos&ible to deprive it of thef liquor its crystals iv^ain^ 
withoy(. attacking the retort, if it he gl?^ss, and then ii; 
^co^^es gelatinous vyith tlie ^cids. , 

4 Spirit^ of yf\^p distilled with caustic alkali carrier ovev 
^ little with it> so as to .render the syrup of violels gfeea^ 
it appeaf^ at the sai^e tjoie to becon^e more aquj^pus. 

fpm tj^e preceding experioient^ it results, 1st, tjbat 
i^beii a c^vustic li^^iviuin is mixed with spirits of wine, th^ 
j^^r sei^s th^ caustic alkali ; that this solution retains i^ 
p^r^ of the T«^fiter, ^nd by it;;^ ipeaiis a portion of eQiMTt 
yesceot alkali ; and that the other part pf the water sepair 
lat^s, f^nd holds in solgtion the greatest part of the ef%r«^ 
descent alkali^ <a;$ well ^s tbe foreign salts that may hain| 
b^n mi^ed with it, while the earthy and tbe irqn are pre^^ 
ll^pitoted. 

2d. Tbat in concentrating the solution of cauitia 
^lUli by distiUation a fresh separation is effected ; that 
the liquor which floats on the top ii^ a solution o|l 
i.&ry pur^ alkali in spirits of wine, ^nd that the inferior 
liquor is a m\^t$ire of this solution with an aqueous solu^ 
tJQuof a little eflG^vescent alkali. However, if tbe first 
\\^^^i }^e distilled, it still occasions a separation ^ ^d it: 

appeanj 
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oi^KAr^ that the aHcali cKsongages water from the spirit^ 
af trii^e. If the lowet liquor be distilled> it is water for 
tlbe'inost part that passes mtothc recipient, 

3d. That alkali decomposes spirits of wine by noeans of 
heat^ aTKl separates from it Ji part which I shaH call re^ 
sinouSy although I know little t)f its properties. It :s this 
portion that coiowrs the tinctnre of caustic alkali ; and it 
is probably this which has formed the crystals of saccbar 
rinc acid that Bergman has extracted, by treating spirits 
pf wine with nitrous acid. 

4tb. That caustic alkali, deprived of water by spirits of 
wine, takes a crystalline form, lilTe most other saline sub^ 
Itances. It is rather difficult to have its crystals immedi- 
aieiy, witliout sullying their purity by a portion of the 
resin : they may be purified by a fresh solution in spirits 
^wioe, and by an evaporation so conducted that a little 
VGlher-Water remains ; but for experiments in which a 
Tery smati portion of resinous substance cannot hinder 
tfaeir precision, the liquor that has the appearance of oi} 
may be used, wijihput being previously crystallised. I 
I^ve frequently failed in this crystallisation, because it is 
liot announced by a pelliple, nor by jthe ^ther qualities of 
theJiquor. 

)f the circumstanceis of the operation be varied, there 
ifil) also be some variations in the appearance of the solu- 
,tion : tbus^ if we pour spirits of wine on the caustic lix- 
ivium, brought to the point of desiccation, this spirits of 
Mrioe assumes a deepei* colour, and the aep^ratioii of the 

two liquors does not take place until the moment in 

. ■> • .....It. » 

whioh the crystallisation commences. 

Meyer has 'observed $ome of the phenomena above de- 
scribed, but the causticum pingue with whicb he was pre- 
c>Cicapied. prevented him from properly remarking all 
that occurred: for instance, he mistook the alkali, satij<<S 
^ . rated 
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rated with fixed air and brystallised, for an knperfcct 
nitre. He has observed the caustic tincture that assuoDM 
aa oily appearance, and describes it as a thick dark 
red mutter, liavin .^^ the appearance of a detni*fluid resin^ 
and which he coD!»iders as formed by the total decompo- 
sition of the spirits of wine. 

I have verified an interesting observation of his,, which 
iSj that if flowers of brimstone be put into the ^Ikaiin^ 
tincture, it quickly dissolves a oonsiderable portion, ^ritlw 
out the heJp of heat. 

M. J^Iacquer has noted, with fitill greater a^ccMtacy,' tiiai 
phetioQiena that £xed allvaii presents when treated with 
spiritsof wine ; and he has described theoi in a oiemoir 
printed in the fifth volume of the Melanges, dc kf. SociiicdB 
Turbi. After having boiled spirits of wine on salt of tar« 
tar, well dried, lie evaporated a part of it, and obtained 
crystals which he has described,. and which are pr<^riely 
the same as the crystals of caustic alkali. The alkaK 
ihat was dissolved by the action of heat beneath tiie spi-« 
rits of wir\e, coagulated in coolings in a white saline 
mass, confusedly crystallised, which he redissolves in w»« 
ter, and th.en obtained a more regular crystallisation. 

He evaporated a preparation which is called in phar-^ 
macy tincture ^ salt of tartar y and which is only a solucioa 
of caustic alkali in spirits of wine. When nearly, tiiree-^ 
fourths of the liquor was ev,aporated, he observed that it 
appeared to be a mixture of two very diiferent and very 
distinct liquorsi; one without colour, like water, and the 
other of a deep yellow, which he compares to oil. When 
it Was completely evaporated there remained iii the cap- 
sule a yellow-brown residue, confusedlycrystallised. But 
this illustrious t^hemist accounts for. all the facts he ob- 
^ved by a reciprocal alteration and decotnpositiiMi of 
^ spirits of w*ine and the fixed alkafcf. . 

Of 
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Of the two cr/stallisations^tbdt he obtained, one wdf 
the caustie part of the salt of tartar that was dissolved in 
the spirits of wine, and the other the alkali saturated with 
fixed aiiPj which had been separated - from the caustid 
pditV The first was produced by meahs of the spirits of 
wine, and the second by means of the water. 

• Iflietd'inDa^ned that a catistic tincture and alkali saturated 
iKth a fixfed aii^ might: be obtained at' the same^ time by 
means' of spirits of wine ; but hithertb the experiment has 
but imperfectly succeeded. The alkali on which thd 
limits 6f\^ine have been boiled, and dissolved afterwards 
Itj water, crySftalllses regularly ; but wHen the crystafi 
iare exposed to- the air, they deliquesce, because they re^ 
iairi a porttdnof caustic alkali^ of which they caiinotf be 
deprived eVe^ by boiling a' second time in spirits of 

' If the employmehtoF uuiforiii agents, the general ef^ 
fbcts'of which may be accurately appreciated, be a mean^ 
of diminfehirig the uncertainty of mediciney an useful api 
plication of the above obseryatibps may be made, by th^ 
substitution of a caustic tincture, the strength of which, 
being determined by an aetometer, would be constant J 
for the^ tincttrre of mfelals, or lUium def Paracd'se\ the 
tSncture of regiilus of antimony, that of diapihoretic an- 
tinlony, that of taHar*, arid several dlher pharmaceutical 
pteparattons, tfie names of whith have often letf prac- 
titioners intd error, \Viio'have' thought to satisfy diiBrei*ehl! 

indications by their nieaiisi although all these tincturesf 

. ■. • . . . . 

• * I have as yet only been apeakihg. of ve^etfible alkali : I jiave. \vl 

like manner attempted to crystallise, by spirits of wine^ the inineral 

diistic alkali, but'this operatiop'succeeded with much more difficulty \^ 

tfae-iepafatfott'of the tWorirqnori drd not'tak6 phcef tlH the'ecfd tff thi^ 

oraporacioii ; tkat wbidi h»d tfieapp^rlrndBofoSl wds prdpbrtioAAiV)^ 

In much smaller quAaifeiyi and^ 1 oAlj^'Obisitiied-froiii it v, ebnitiieiir 

«vjptaUisatioiu 

are 
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! are in reality only one solution of cau$tic.alkaJi by sptrUf 

I of vine, more or ]es8 chfurged, acoojrdlog lo tbo process 

and the difierent ciroumstanoes of the operation* In my 

opinion very little effect ought to be attributed to Ac 

resin separated from the spirits of wine that odours these 

tinctures, which Messrs. Spilman^ Maquer, and Meyer 

have seen to deposit on the sides of the vessels in wliich 

I they pr^ierved the tinctine of tartar, and to which M. 

; Monnet has attribtited a^U tlie medicinal properties of the 

f Uhmi dt Paracdsc. . (Jvwnat^ ^c M^dicii^ 1 764. ) 

It might perhaps too be advantageous to substitute 
the alkaline tincture, to a certain point, for the caustic 
stone^ trlxith has more or less dissolved the cruoible ift 
whrch it has'been melted, and which is ttiore or less eflerr. 
vescent; thievery great eaa^ticity of this 'tincture may be! 
moderated at will, by differcinft proportioMs'of clay. 

I tried ugbn other d^iquesoeAt salts the meails that I 
employed in crystaDisiihg the caustic alkali, andipmeof 
them crystaliisefd with fttcility : foi* example, 1 saturated 
nitrous acid with calcareous earth ; I evaporated to dry« 
' ness ; the residuum, dissolved' in spirits of wine, aifd eva^ 
porated to a proper degree,- afforded regular crystals^ 
that formed a letraedral prism,' two faces of wliil^h ap^ 
peared to be divided by a rrdge, and terminated by two 
summits: the calcarboiis 'muriatic salt,' treated iA tb# 
same way^ crystatfised v\ fine transparent needles, which 
appeared pyramidical ; it dissolved much sooner than the 
calcareous nitre. ' The muriatic salt of iron affords by 
this means yelloMr and- transparent crystals, wliioh ara 
tetraedriil prisms, having inclined bases. 

Yet all deliquescent sahs do not crystallise by this pro- 
cess: thus I never could ^succeed in crystallisin|p the foliw 
ated earth of tartar \ it duly coagulates bjr forming ix^ 
distinct iayer^^ which cannot be qoosiderea as tht r^uk 
•* Voc. XII. — SscoKo Series. S of 
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df icrysfallisatibn.' The difference that I have. ^'taUtsfaed 
hetweetl the 'iait (ormed switb the fixed alkali and the 
£^etoiJ5 and i^ida) acids^ i«i therefore confirmed by these, 
f&cfs : 1 Irai^not been aUlc, in like maniier^to obtain 
m'yvtals from the* muriatiV: solution of zine» ' 
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By G. J, OnnnsniA^. 

• (Conclad^^ from Page ^e.) '^ 

W E i|Q\T cojne to. the eya|K>ratipii of tbe leys : the cock 
qI the irnqther-water vessel i&^oosenedy and this water i» 
suffered t^ rua k^o tl^ evaporating vessels to eleven or 
twelv^rinches in^height, and these vessels are afterwards 
filled vip.tvith th^. ley*. The liquor, is kept always boiling, 
4ad as at dimimttbosy th^ ley on)yJs^ded to it; for at 
each operation the mother-^water is ci^y once added. The 
Evaporation .laits.twentyrfour. hours. . At the end of this 
time t|ie fefiner^^^^barges the concentrated liquor (tlie 
degr^ pf wjl^icfhibe knows l|y. plunging into, it«,a leaden 
aeroi[X)§|(Br}, )ntO;tbe cooler^ in. order .that it^.niay -deposit 
a qu^n^y qf oxyd of •ir^p ]ivl)ich it holds in s^pension : 
it reiA^itui ;th0re for two ii^qui^^ aqd passes «frqxB jtbence 
into the! small wooden tu\>^.fQi;. crystallisation. Before 
we proceed any furtl^r:) it Jl$,|)r9per to mention^ that in 
other workS| the operatipu 'la$):s forty-eight hours ; and it 
is to be supposedfthat by. employing the leys and the mo- 
jther^^^'^ers cold, thej^vaporation must b« retard^* 

By the method in use atFlone tbe cttsumption of fuel, 
jrlHCh is very- great ,^ is diminished ; and the best alum is 
.obtained. They are indebted, to M. Pagus for this 
.disposition of the vessels ; it wasr he who first constructed 
these :gt^duated boil^rs^ and be ^onstsmtly iaipr<3kVes the 
- '• method 
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H^ethod af arranging them. Tke liqUor reiAains fire or 
six dap in the small tubs fosr crystallisation ; at the end 
of tins time the mother water is drawn out, and the crys* 
taliised salt is scraped from the sides and the bottom of 
tiie tubs. I have ol^served that the sides which a,re most 
exposed to the light, bear the most salts. 

When the mother-water is taken out of the small tubs^ 
it should be shaken, in order that it may carry with it an 
earthy precipitate which deposits and mixes with the salt : 
by thus agitating it, the precipitate is made to float in the 
water, and is discharged with it ; it deposits in the reser% 
voics of the mother-waters. ^ 

The salt thus obtained is very impure, and irregulariy 
crystallised : it is washed in clear water, to carry oflF the 
^^ulpfaateof iron that it opntains, and it is left to drop 
into the. baskets. The refining also decomposes the sul-* 
phate of iron. 

When 28 or 29 per cent, of this salt is obtained, they 
refine .it ; for that purpose it is put into a small boiler ; 
five or six cubic feet of clear water is poured on it ; anl 
. when the liquor boils, it is discharged into small caski, 
haying marked staves that may be taken out, which are 
. bound with iron hoops, and the joints of which are luted 
with clay. When these casks are filled, pieces of wood, 
nearly equal to their diameter, are placed on the surface 
.of the liquor across each other, in order to sustain the 
Hxm nfhich crystallises towards the centre of the upper 
part of the cftsk. It sometimes happens that the liquor 
runs out through a joint : to remedy this they have a very 
ingenious method, which is, to throw iffto the liquor a 
few. cinders of pit-coal. These cinders in falling meet in 
their way a current, which carries them with it, and 
cuises them to sfopf up the place where the liquor runs 

S2 The 
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The master r«fiB«r has. Otiter. 4ittcidtita to fdnttaubt^ 
wfalch rciquire.botli fikili and gteat Accuracy ; it ii imlxm. 
tant for him tp watch that thle w^rkmeti keep up the firea 
-to t&a degree of intensity a^assary to itiaka tJhm iressels 
boily. and to evaporate th^ Jey asl fast as it is supplied^ H 
tliis^ T^ere to be omitted^ the alam obtained would bo of & 
bad quality ; theto would be ia the mitturo too much 
ifiotber- water in, proportion to the. quantity of Joy evapo- 
rated, and tbe tnother-watec ^would contain not only 
about 0A2 of si^lpbate. of ailuounts^ but O.dO of sulphate of 
pojtash, 0.Q3 oC autpbai^ .<3f iroin^ and 0.35!7 of siilpbate>af 
" magnesia ; they know that the salt afforded ought to <oom^ 
tain but Uallb alum and ikiueb t^ fi^reign salts* 
. , Tbo, pr^iQipal art of tbe refiiiei: consists i^ produbityg a 
degreapf f^ntemi^on^ so tbot the hetcrogeoeotis sAlsa 
shall oo$t crystallise with the alum : sf the miittares foe Mt 
sufficiently concentrated, it is of little consequences iC^ ^ 
' ib0 cpntf 0lry, ih^y bre tbb nracb so, tbe other ^tt cryatal* 
lise wijtfa the aluip^ ai>d r^der it impirrer Tht d^rae of 
jBOQceiftratiOii to be giren varies, aho. aecbrding to the 
teippei^ature of the atmosphere ^ the colder it is» the. loss 
|s the eoacQifttration^ and tbe^armer it is> the* greiMvi 
: lO $bis bas09 a long course bf p r^tice saji^lite «fab pkoe 
^^f thisoretiefld knbwledge^ of wtneh unfortiinatoly ^he fe- 
fifibrs a(€! igitovant.. Tbe h^hit of ivorking k it^ amd ftt 
snore the leaden aerometer wbieb they <Me, enablea tiMa 
,to ascertaiti whejn the mastfeer has axvi ved at ihe ^neoMMvy 
. jpioioft of €<HH9eiitralion ; tbey perceive abo, at the 9iO«M9it 
.^pryst^aUisatj^^ llPibetbeir tfaeoperatioa b|Mi>beeh ppopBriy 
^'dqne; wbfa^b^ peMic^le^ Twjiicb.fbnn^ frti the svfaoebf 
J little >ub$^ h\h ^ the bQttotn at die end, of tlnte or fotir 
^ flay s^ ^nd when tliey pevcelve upon the kqntnr small cH^* 
9U}sj. 9f wbiohjihe byp5>thenuse of <ihe solid angle ^pee- 
splits ^little hpllgwj they are certain of Qbtaining. tfie 

desired 
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Mfft#qtrMi]Cy<>faiuitr^aiidof a'goodqtraKty, Tfaere^. 
imi iquGt isi<cdni{8|0t)ly aiioisred from t«veiv« to tbitteoa 
^y$ io bryfitalKse . Mttt this period, they pis rmitid 
iim task u 'chjin turning on an a^Ie^ which is to bearitt 
ileight; Md \vWkmati i^ enough to lay the cask down,. 
and iitiother to drfeetit. When the tnother-watttr, which. 
remains is discharged, the staves are'rennoTedy and the 
mass bf ftlUm is cnt int0 pieces. 

Before leo^ielude, I shi;11 biiefiy relate the mistbod^of . 
pnfioeeding in tbejfbrmatiDn of the leaden boilers, lirhicli 
sre inlide for all the dum woi^ks by the workmen tew 
pioysd iif tbetnr : they ard hew itvery jmur, aud deserve 
some acttmbm 

Method bf "making the Ltaden jSoitets^ 

■ •*•■. w 

' The old isoilers, which have been previously well 

cleaned, are cut up and melted in a cast^ron vesseL 

'' Tli^^le^ is hefCted to smch a degree as not to adhere to 

ftphtte eiirdn which is plunged into it ; m this state it tf 

irfa^titie'gi^eti celmtr. Whilst it is melting, they choose 

a j^htge'wtlfek isas Icrrelaspossibie, and which they as^ 

certain by a large plumb Kne suspended to a wooden rale, 

•of ite Hm of ddlouidfbr oasting sheets. They plaee in 

llkk piooe hf ground a frame of wood nine feet long and 

:siiw«dc;! ifavyfaAen it at each corater by iiron clasps : 

they 'fifl thie area of tht!t rectangle with tery fine sai^dy 

^letted firdm sdlf im^rities : it is faeeessarily us6d father 

i itet^ far nfeberwise the lead wotsM pene^ate Uito the sand. : 

tbf^^tread k witb their fee^ iii order to distribute it 

' erfudly ovhr^ev^ry part, and that by being well pressed 

•together, il may be better caleiilated to support thi 

^weight of the^lead without siikkingi Hiowerer, the frime, 

^t^r this opeiKitipR> is mt filled e^uaUy;^in i^ery pait » 

and 
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and farther, it often contains laore sand Aan i$ iieccbttty. 
To remove this overplus, they have a piece of wood per^^ 
fectly straight, in which are cut two vertical hollows, 
which fit into two sides of ^ the frame; four workmen* 
ittove it backwards and] forwards horizontally : it smoothie 
the surface of the sand, fills all the interstices and cavities, 
and carries off what is. superfluous ; this dpei?ation is re« 
peated three or four times, which being done, the^ place 
the wooden rule on the edge o^ the frame opposite to tbat 
by which it is emptied ; it fits it exactly^ and it is coo^ 
fined or made to adhere to the surplus with clay which j& 
pat at the ha<;k, and it prevents the lead from extraversat^ 
ipg when it comes against the sides of the frame while 
being emptied. 

In order to rend^ the surface of the sand perfectly 
smooth, they rub it over with plates of hot iron, and they 
lake off the sand that r^nains on the edges and in the 

4 

corners. 

" These plates are heated a second time, rubbed on one 
^ide 3rith a little beef suet and again applied to the surface 
of the sand ; they are passed once more over it^ to spread 
the drops of suet as equally as possible. The mould is 
.then ready for use. 

It is hardly necessary to observe that the riiould sbould 
not be far firom the vessel in nvhich the lead is melted ; 
there should only be as much space between them as is 
required for the vessel, into which two workmen empty 
the lead with iron ladles ; this vessel is a kind of rat :. it 
is formed of wood, well fastened at the comers, and * tlie 
inside is plastered with clay. It is placed with its hack 
against the back of the bailer, and is furnished on this 
«ide with-^a lever, which four workmen hold by the two 
ends ; its Other side rests on the side of the mould ; they 

tai^ ity and the4ead is distributed equally. ; 

When 
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« When tiie|(e.{s a flux aod redox there is n^ inequality, . 
and the operation is successful. 

It is suffered to cool. /When cool, a sheet of lead it' 
obtained which has taken fifty ladles full for its formation • 
They couoit the number of ladles full that they put in, that 
the sheet may be each time of the same thichness. 

Ja order ta sojkler two together XhaX are to form the 
bottom of a boiler, they bring them as near together jvs- 
possible ; they ptiss. undernea^ th^m a plate, ^tk whipb 
they raise ^two parajjid hordes; of clay: thk^plate is %9^ 
4^$posed, that the sender ru^s •through the space between 
these b<»rders, which space is loomnioaly about, (he breadth 
oftwofioges»; ?. 

, They are^areful to cut the sides of the, sheets, that are 
to be soldered, and to clear them ef^tirely of the sand or 
other impurities, that may remain on them. 
; They likewise fix on the under side of .the shei^t^ two 
borders or riapis of clay corresponding with those that are 
madeupoDthe^bc^rd, in order (Q.limit the width. of the 
solder; they ; afterwards make l€|ad red-hot, which the j 
are obliged ^ do, because, at that degree of heat, it mel^ 
the edges of the two i^heetSy and incorporates with .theni. 
Iq this state: th^ {cjad is cast, and the solder is made abpnt 
fthree-quarters of an inch thick. The sheets thus soldered. 
. ar^ bent (o fofm the sidejs ; the number of ^heet^ to be 
soldered depend .Qft the intefided sisse of tb^ boiler. The 
; iQaiiner in >hiob they should be bent in order to form the 
•»ide$, va%y be!e§s^y imaginedj^f but when that is done, 
. the corneri mujit: be solderfsd, For that , purpose - a 
;W()od(Bn a|ou}d is constructed^ which is hollowed within^ 
ia the form of an equilateral triangle ; it is placed per- 
pendicularly to the exterior angle of the boiler; *the 
interstices that it lea^^es are very accurately filled with 
clay ; it is confined with some pieces of iron ; in the in^ 

terior 
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t^rior a}>itof square wo6ci Is placed , which ib tlie height 
of the mould, and which formg the base of the triangle ^ 
it IS coiifiDecl and luted as before. The l^aid is run in the 
same mate' as for soldering the bottom, \t is not well to 
pour th^ \^^d vety ^ui^hly, for the heat'^puts tlitt surfiice 
cf the mould in c^Hnbustiou^^and diseng^ei $, quantity o& 
gas^ wlitt^h Vaises the' itfbble^ and makd» the soicfering to 
Mi ; wM^ o^ly happ^tw for want of prfteiiutton. * 

It h Aieu'ilo^Vly run, and when the Mad is- er en with 
tiie^dge of th6 sheet, it is 'Stoppied aM spfferdd to coorl. * 
In ihb sfiaitae manner die middle of the sides of the boilor 
sre 8oldet>ed, excepting %htit the mould • en9)$loyed is of 
another form : it consists of two bits of w^ody the two 
lii^6wk of wlii(^^ when united, form a pdly^nal figure; 
and the iff hoW operation is performed as for the preceding 
soldering. • «'»' 

A v66ck most af^etFwards be adapted to one side of the 
iKnler, for the purpose of discharging thcUxivia ; to this 
end a mould of planks is made of a prrsmalie figure, bar* 
Ing four faces : the joints ftre plastered ove*r%ith clay ; a 
cyMvidrical pie^e of wbdd is iafterwards made^ which is an 
inehm diameter, and. is fixed by the. edge to a board, 
Vhiob IS a foot square: A he)e is made in the sheet for 
tb^ insertion idf the eoeW : the cylinder > is pcts^ through 
it, and the slieet rests up6h'its board. The^mould is tk> 
placed that the cylinder id in the middle; the' joints are 
' ' luted af resli , sod the whole is encompassed "Wttb sand • On^ 
workman places an iron lever on the cyBndery and and* 
tber runs the lead ; when'the iii^ole is cooled^ the appara- 
tus is remored, and the sh^ is sokkred'tb the rest Of 
thf boUer/. . 
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Fads towards a Ilisio'iy of Fit- Coal. , 
By Prqfessor Proust.- : • ♦ 

(Concluded from Page 66.) , 

A PULVERISED coal, such as that of Villaiiueva, , 
which affords 68 per cent, of coak^ when heated in nitric 
acid of from IS to 20 degrees, is by this means in a few 
momepts deprived of the property of forming oil, oily 
gas and ammonia. The coal thus prepared, washed and 
dried, and heated afterwards to a moderate degree, yields 
products of a new order, but ^Vith traces of those we have 
mentioned, and is reduced to 66 or 61 of coak. 

All pit-coal affords this result, which is obtained, as I 
have before, observed, from no organic production 
known, libt even from indigo, notwithstanding it con- 
tains from 72 t9 73 per cent, of charcoal, that is to say, 
much more than many kinds of pit-coal. 

The carbonaceous principle, freed from the otiier ele- 
ments of the compound by this method, has all the pro* 
perties of what would be obtained by the simple distilla- 
tion of pit-coal ; for if it be treated with potash it yield^i 
a prussic lixivium like coak itself. I proceed to the cgn* 
sequences. 

If in these bitumens the carbonaceous part is found to 
be so feebly enchained by the other elements, and con- 
^quently borders on the attributes that, distinguish char* 
coat when uncombined, we cannot be astonislted either 
at the blackness or fragility of pit-coaL 

The carbonaceous principle of organised bodies, freed 
from the fetters of combination by any means whatever, 
and consequently brought nearly to its natural density, 
Q>ay not separate entirely from the hydrogen and a^ote, 

Vol. XII. — Second Series. T in 
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in consequence of the reciprocal alnnity of these three 
combustibl^) as is demonstrated by the habitual state of 
our coal-nres, which are always more or less provided 
with them ; but the same cannot he said of oxygelu 
The condensation of the 6harcoal, carried to the degree 
that makes it appear black » is a state fnat decidedly op- 
poses the. possibility that this. principle can adhere & 
it' as easily as the othiers. This established, if the char- 
coal in these bitumens be nearly of its habitual density^ 
we must not be surprized if, remaining always united with 
the a;^ote and bydroj^^en^ it cannot be equally so with the 
oxygen. According tb this prmciple, it will not lie sur* 
prising to find that coal do^s not contain oxygen in a 
state tb concur, during its distillation, in the formation of 
vinegar ; as it does when it is a constituent part of our 
vegetables. 

But lastty^ if nitric acid separate from these bitumens 
a charcoal furnished with azote, such as distillation would 
leave, it must then be acknowledged, that coak, free and 
condensed, exists as such in their constitution, but not in 
tliatstatepf perfect combination, of reciprocal interlace- 
ineprt, that never fails to efface the characters of the ele- 
iQents that 'constitute organised bodies^ as they recipro- 
cally mask each other. 

This is enough, I believe, to shew that pit-coal, if it 
were originally composed of plants, has however pr&» 
served none of those characters that could bring it nearer 
to the nature of vegetable than anioial substances. Ve* 
ge^ables, animals and bitumens, have all the same ele- 
ments ; they all contain azote, hydrogen, oxygen, char- 
coal, sulphur, &c.; but the combination that these ele- 
ments at present exhibit in pit-coal, certainly in no 
respect resembles those that vitality every day forms in 
the beings arising before our eyes* 

Wh<yt, 
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Where, in fact, are ihe veget&bles or animals that con^^ 
lain charcoal dmplj deposited iii their texture^ as an oil 
OF resin is in ;9t plant ? Bf»^des^ what organization could 
admit without inconvetiience such a considerable excess 
of charcoal as that we see unemployed in these bituoiens i 
Such profusion cei'tainly could only be a, mistake pf 
Nature, 

We must therefore stop at one or other of the folio wioc 
infereneesv , 

Either Ibat Natui^ once produced bi^ihgs th^ brganisa* 
tion of which admitted such a gjTC^at proportion of char- 
coal : then the Iife> object, end anc) means of existence 
of sQch beings were in nothing similar to those that now 
shart the surface of th^ earth with us, and pit»<^oal in 
this cas^' can only be the remains or monuments of ani- 
mals and Vegetables^ that like so many others have dis- 
appeared fot ever. Or else, if coat really has issued 
irom organic productions similar to ours, Jts interment 
has not only destroyed all marks of organisation, but has 
also displaced theii^ elements, to reframe and fabricate 
^vith them those masses of fossils which haV^. indeed pre- 
served all the combustibility of theii' nature, but no 
traces of vegetation or animalisation, not ady indication 
of ths parts they filled on the surface of the earth. 

Finally^ although the signs by which we would desire 
to distinguish its origin, are now effaced, it will at least 
be unanimously agreed on, that if the matter of pit-coal 
has no analogy dn this globe with any but organised 
bodies, itniiist have been produced from them^ Ber* 
thollet ai&rms that the vital pi*iticiple is not found to e^ist 
in any substances but those in which hydrogen and azot 
&re united ; and, besides, it is too preposterous to suppose 
that Nature would create so much organic matter only to 
condemn it, from the time of its first production, never to 

T2 be 
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be kindle(j int^ life, ftr^<;0nseqi}^mly to partakj? <)f the 
inert and dormant nature of oiineral productions. « 

' XI!harc6al a\\a oiygeii are susceptible of a kind of union 
whicli does riot appear to me to have been hitherto no- 
"tlced. Tliis uniori^is notm any respect similar to carbo- 
nic acid or gaseous oxyd; for 'these always take place 
oetween "oxygen and carbon, but the other admits char- 
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coal, without difficulty, whether azotised ojr not ; in short, 
such charcoal as we burn for oiir fires. 

The following are the facts." * , 

A hundred parts Villanueva coal, the coak of which 
amounts fo (58, rises by the application of nitric a^id from 
IS or 20 to 120 or 12i parts.' ttence it follows tliat iif 
this acid destroys by oxydation all the principles con-. 
taihed in, this bitumen. between 68 and 100, it leaves in 
their place, ^r^/ 32, then 20 of another principle, the 
nature of which we shall soon perceive. 

The poa] of Belmez likewise yields 120 or 121 } the 
coal of Langreo* the same ; the, feriglish coal which leaves 

64 of coak also affords a? much as 116 of product, which 

' ■ i , '■ ... * • . ' 

amounts to nearly the same. 

To shew that.it does not act in this way in consequence 
of something merely imbibed, nor from . defective wai>h- 
ings^ the following is a decisive experiment : 5 drachms 
of Villanueva coal became 6 by the application of nitric 
acid ; a result similar to the preceding.* These 6 drachms 
were thrown into boiling water ; but after they had been 
collected and dried, they returned precisely to the weight 
of 5 drachms. 'Such a result evidently indicates a sur- 
charge, which, being from SO to 52, consequently amounts 
to half the coal employed. It is time, however, to make • 
known its nature. 

Hold 
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..Uoldrin the band a ^mall rctoct contaiinng ipo qr 200 
grains of pxydated charcoal, its belly being at some dis- 
tance ab{9ve a chafing-dish, so a$ to receive a gentle h^t,; 
its bea^ uiu5t..be'held/jrinder. water, to give yeut to the 
atmo^iierjc air, H'hicji the aqueoqs yapoiir begins to ex- 
pel ; but, as soon as the rapid movement of ebullition 
agitates .th^ powder, the b^aji: must be^^Iacecl under an 
inverted jar filled with water. This moven)e,nt^ which 
raises up the charcoal briskly, is a strong ob^cgro. detona- 
tion which quickly terminate^ without the least danger. 
At the same time a copious dew is produced, whicli, by 
its precipitation as it goes o(f, always carries some pow- 
dered charcoal ou^ of thp retortr . , .: 

The g^ses of tli^s experiment are easily foreseen.: tbejf 
are a mixture of carbo^nic acid and gaseous oxyd, burning 
with a blucf flame and not detonating. If it be yellow, it 
is owing to some remain$ of nitric agid retained by, th^ 
charcoal. ,■ This is also perceptible by its reddening with 
oxygen gafs. . ' 

• • • 

The great quantity of water that formed during, thi^ 
distillation led i|ie ^t first to imagine, that the oxygen of 
the nitric acid, liydrogen and charcoal, might form (o^ 
gether a sort of union comparable with that of a vegetable 
oxyd, which a more elevated temperature would occasion^ 
^0 be converted into water, carbonic acid, and gaseous 
oxyd. And p^rb^ps it is so. Yet the experiment that I 
zfiad^ immediately^ with powder of fir charcoal, induced^ 
me to consider thQ phenomena as belooging exclusively, 
to charcoal and oxygen. 

Let nitric acid of 20 or 25 degrees, be boiled on cal- 
coined charcoal of fir, elm, or other wood reduced to a 
powder ; when washed and dried, th« charcoal commonly 
has a surcharge of from twelve^to thirteen ptr cent. ^ , 

If. 
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if it ^)^ hearted with the saiii^ preeat^tiOni, it dditonates 
\rith agitation, and yields the two gates above 6i^titioned| 
without any mixture. oF tiitrpUii gas^ Other experimentu 
1«rill JSre^htly provd, thit this cbaf coAl is rdthfe'^ in a pecu- 
liar state of combination y a,nd hOt contaminated by re* 
mains of nitric acid. 

I cannot deterxnine with precision the method of thus 
olcyding vegetable charcoal, because I have found itVari-A 
able. 6ut it is not thus with pit-coal ; the state of ex* 
treme division in which the acid meets with iti when it 
depHvCis it ' of hydrogen', facilitates this union so as %9 
leave us in no uncertainty* 

Such is the oxyd of charcoal that t have announced ifi 
my fir^t memoir on Prussian blue. I baVe lately tyoL* 
mineu.some fir charcoal that 1 had dxydised at that period^ 
and 1 ifouUd them tiot at all changed, except that the 
tlm charcoal did not burn 86 briskly* Thi$ alteration 
Sufficiently exhibits a combination very diHer^nt '^rdm th4 
stability of carbonic gas and gaseous oxyd. t dow pasi 
to other properties. 

Liquid potash, even at a boiling heat, has'tio action oil 
|>it-c^al, but* if heafed for an instant^ in a very dilute 
state, on its bxyd or that of fW,. a deeply coflf^e-coloured 
liolutioh is obtained, which is not changed by repose not 
by the addition of water. ' -. 

' Ammonia acts with equal efficacy Oh b6th. A htin- 
dred grains of oxyd of charcoal from Villanuet^a CoaI| 
dissblved in it a)] .but l$ grains, pefhaps either because' 
they were not oxydised, or because the oxygen had accU- 
fiiufated In' tlie dissolved 85 grains, in brdet to facilitate 
their sdTutidn in the potash. This solution, mi^ed #ith an 
atid, afforded a brown precipitate^ which was ftCvcr-* 
theless b^ack and shining when dry; It did not fu^, and 
<^thaled no sm^U on burning coaK 

O^ygraised 
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Qxygenise4 muriatic acid precipitated it also>, hutwitb- 
out manifesting any action on tb« precipitfitet 

This same charcoal oxyded, dissolved and precipitated, 
left, when burnt, grey ashes, a little fen:iigi|;iouSy>in which 
1 found silex, alumine and a little oxyd. Whi^tsort of 
union is there then between the charcoals and their ashes ? 
It appears that potash could not dissolve the letter. I ap- 
plied nitric acid to different kinds of charcoal, to diy^sl 
tbena of ashes, and to try if they would burn away en- 
tirely ; but I did not succeed. ^ 

It was my intention to huve pursued still fiirther my 
rese^cbes on ojtyded charcoal, but other objects ba^lf 
prevented me. It will, nodQubt, be asked, and with rea« 
son, what is this but a combination ^ of oxygen and char« 
poal, which excludes neither azot nor any of the foreign 
bodies that they generally contain ? Apd again, what kind 
of union can the game principiesform with charcoal, with-* 
out losing any thing of its density or colour, which ap- 
pears so little conformable to the laws of coD(lbinations f 
I can only say that I know nothing on th^^ subject, 

I would even ask, of what naturie is the combinatioi| 
tbat charcoal /orms with hydrogen and azot, and other 
^ases, that it absorbs and condenses in so great a (Quantity? 
We are certainly still very far from Tjeing as well acr 
quainted with charcoal, which we see daily, as we are 
with carbon, which is nf^ver manifested to pur senses. 

Dishyirogenised Coat. 

,When we consider how much the proportion of coat 
varies in pit-coals., we must find it difficult to refuse to 
believe, that if these bitumens be really derived frpin 
plants similar to ours, the concentration or carbonaceous 
principle, which is nothing but the loss of hydrogen^ 
inust have varied cpnsiderably in different countries* ^ 

• ^ coal 
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coal tliat 'gives ^77of <ioalc, <ritnnot'contain *s6 mtrch hj- 
drogen as arl<J£her"that affords o*h\y ,G7 or ,60. 
' This ilrminiltiW of hydrogen has even been carried so 
for in certain jih-coa!s,'thaLt they may* be said to lie at the 
zero of this principle, that 'is, that by the total los§ of 
hydrogen, they become pure and simpU charcoal. 

Bat if hydrdgen have been capable of withdrawing 
from certain coally masses, (which will riot seem surprising 
if tve recollect, that the carbonaceous principle in them 
is nearly of that degree of condensatibn that does not 
admit of combinations) ; it is not the same with azote, 
which appears to be among the last of the moveable priu* 
ciples to quit it, as we shall presently see. 

In the neighbourhood of the monastiery of Starbas, situ- 
ated in the njountainous defile that separates the Asttarias 
from the jTrovince of Leon, there is a vein of coal, which 
so perfectly resembles that of Quiros in jts foliated texture 
and shining blackness, that it is difficult not to confound 
them. 

This coal is a bitumen in which the <!;arbonaceous prin- 
ciple is ,93,' whilst the hydrogen is actually 0. In fact, 
jt is a true' native coak which burns without any bitumi- 
nous or sulphurous smell, and leaves Iper cent, of whitish 
ashes. ' ' 

If, notwitlistanding the indicatrons of all its characters 
combined, it can be supposed/ that this was never tlie 
base of a bitumen, I would recomitiend the following ex- 
periment. Let it be heated \Vith potash, and a pru^sic 
lixivium will be obtained. The azot, although the only 
rentains of the principles that have disappeared, thus be- 
comes a clue that assists the chemist in tracing the origin 
of this production \ it incontestibly indicates that it lias 
"belonged to that organic matter which the hand of time 
has decomposed^ to reduce to pit-coal. The coal of St* 
' Symphcrien, 
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Syfaiphorfen, examined by Sage and others, which I be- 
lieve has been fonod in "bits^ Wre likewise mdbtttntals gf 
the same antiquity. 

R is said that ttants 6f trees are fouVid in collectibns^ 
bne esrtremity of i/^Hich is converted into jet, whilst thfe 
other is stUI ligneous. If it bfe so, hothittg could be niori 
interesting than the analysis of such specimens. 

There is a considerable difference in jets. A jet froiA 
Ahnagra' ki Murcia, yieldii 46 of dliafcb'il, without eveil 
softening; another, Wrought into buttons; melted lite' d 
r6sifi/^nd yi'elded S^. The kennel cdal from Ireland, 
which is worked likdjet, is not howeVer of the^same nal 
ture, as I sHall presently shew. It affords 7Q per cait. ot 
charcoal, aitd S of light grey ashes. 
' The following results to a certain point is^imilate jet 
with our veffii tables. 

When heated* with an acid at zO degtdtlJ, a bulky eflfer* 
itscence immediately take^ place. As^tfie solution advan- 
ces, a deep yellow or annotta coloured dondfetion forms ; 
by continuing the ebuHitioti a little while, all tfe^ can be 
farmed rhay be collcdetf.' This substahce, which is sofl 
while the liquor is hot, is' easily softened'and iVpatated. 
When washed with boiling water, it acquires a yellbW 
cblour> but ii$ not dissolved. When dry it is bulky, bit- 
ter, and soluble in alcohol. But what is remarkable is it^ 
propensity^of detonating, oi^ rather of fusing whh a vetf 
moderate heat, like oxyded charcoal. It need enly be heldt 
qn a piece of paper over the flame of a candle, to discover 
the nature of its detonation ; it will also take^plaee' in a 
retort, without any danger. 

Its products are water, •% little ofl, carbonic gas^ gas^ 
cos oxyd 1»ttming with' a blbe ffafne, and 40 of a cOal 
thrice as^ bulky as the original sdbstance. 

YoL.im:—StCQVxxSn!hLt. U Th# 
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. The liquor that repnains after its sep^ratlQa is of 4 
•ileep yell<>]r> very bitter ; it yields, prystallised pxal^c aic^i) 
and benzoic acid. 

Pit-coal heated with an acid of 40 degrees, dissolves 
slowly, leaves no appearance ofi^jiharcoal, and yields the 
detonating substaaoe, but itl^ays with more, difficulty and 
jn less quantity than jet. The kennel coal coii^poris.itself 
like common coal ajid not liki^ jef^ There are however j^ 
among the latter^ some speciiji^eps which do ijot yield the 
detonating substance without i^nacid of 40 degree,£i, that 
is, with as^much difficulty as pit-(^(^'al* . 

If we consider, that the first action of nitric; acid oa 
pit^coal consists iii. destroying the hydrogen, we sbldl 
easily conceive, that this same hydrogen is no way neces^ 
sary to the* formation of the detonating substance. This 
is evidently demonstrated, by the following experipient,' 
Oxyded Villanueva coal certainly contains no hydrogen j 
yet, treated with ^n ft^W of 4Q dqgrees,^ it affords the de- 
tonating substa^n^e.; and since this yields water, oil^ am^ 
monia, &c. itisev^jdent that the azot, the oxygen of the 
pitric acid, and tl)e charcoal which the ,water is capable 
fif furnishing by the concurrence, of :a|Ei>ities tliat, occa-^ 
sion its decomposition, establish themselves, in a fixed 
proportion, ,t;o give ri^ to this singular product.. ^ ve- 
geto-animal compound, ai> artificial o:^yd of - this nature, 
I'emoves the difficulties [ at first found in th^ foroiation 
of tannin^ from the simple presence of mtyic acid .and^ 
charcoal. 

. Acid at 35 or 40 degrees, heated with fir or .elm char* 
coal, yields at first such ^ases as might be expected ; but 
at a certain point the gases cease to form and the. charcoal 
enters into solution. I have some very ^Id. solutions of 
this kind, which have not altered* Alkalies precipitate 
nothing from it, becaus&charcoal^ either oxyded orsi^r- 
ply divided, is as soluble in alkalies as in adds. I was 

thus 
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ihus far advanced, when I learned from the Armales, that 

tannin was formed in carbonaceous solutions. CrelL I 

• • • ' 

believe, is the. first who announced the solution of char« 
toal in nitric acid/ 

A h'undred grains of Villanueva coal, treate<] with con- 
centrated sulphuric acid, and completely i^ashed an<l 
dried, left 104. Was this.coal oxyded ?. I find nothing 
more in my notes, than that it burned without any bitUr 
niinous smell, that of sulphur only being discernible. 

Turf. 

A piece of turf from Dax, that was sent to me at Ma- 
drid, afforded the following results : 
- A hundred parts distilled left 40 of charcoal ; there was 
BOaiteration ift -ita -bulfc. - Us products were water, and 
vinegar, mixed with- ammonia, the taste of which did not 
differ fronj that of wood; but a yellow oily mj^tter cfiilie 
over, that became h^rd like suet, which is not commonly 
seen in the distillation of wood. This suet was from 6 to 
i^per cent. I did not examine the gases. 

Potash, which has nbt the least action on pit-coal, per- 
fectly dissolved the turf, which, surprised tne. The solu-* 
tion is cqiFee coloured ; acids decqmjppse it^ thr(iwiii|[r 
down a brown fiocculent precipitate, which by distillation 
becomes black, shining and fragile. When distilled it is 
converted into charcoal, without softening or diminishing 
in bulk; yields the butyraceous product, and is redfuced 
to 50 of charcoal. 

Nitric acid at 30 degrees does not decompose turf, as 
it does pit-^oal. -Washed and dried it yields w^tei^ hot 
any acid, but the butyraceous product. It-might be sup- 
posed, that this suet exists ready formed in the turiP. 
ilhis deserves to be farther examined, and particularly to 
be compared with tfaosel plants^ tl^e bituminisaiti^m 'of 
*i U 2 which 



« i 



m Intelligence rdaiing to Art^j Mdmifuctur^Sy Uc. 

l^^rhich so far adv^jnced, as to is^ew what changes its pro- 
gress effects in Us constitution* 

!Nitric acid oS 40 degrees, applied with ebullition^ dis* 

solves turf. Crystallisable oxalic acid is obtained from it, 

^ and tbe yejlow better mktter, but no detonating prpduct 

like that of jet ; but I do not know whether Hatchett's 

tannin be found ip it.^ 

' • Its incineration is tolerably slow, its coal does tK)t ex- 
hale the animoni^cal bniell of azotised charcoais ; its asbes 
are grey, without any traces of saline matter or of lime. 
Their lixivium do^s not alter the juice of the blue bottle, 
^cids do not occasion the sligfat^t effervescence with 
them. They contain. mucb.sUex^ sulphate o| Jiooe and a 
little ][ndgnesia. 

InteBigmce rd^ikg ii AriSy MarmJoetwe%^ iCc^ 

. ' , .. ■ f 

X Authentic Communicdiiofis for this Department of our Worh will he 

thankfully r^eivedj ;' 

JIegulations suggested hy the Committee 4s the JB(W ^ 
future Ldws respecting the Leather Trade, 

EEGULATIONS. No. l. 

Jh^epesed to b6 oAopteAf&r the S(d& ef Leather in und iteaf 

JL&THWTtm 

: rp 

jL* X HAT M e^caminers of leather shall be 9pmiote4 

f^uaU^ in Leadenball-market, on the firsirTnesday ii| 
~ ' ; that is to $ay, three bj the md^ofitj of 

l^e tMniers, and three by the majority of the curriers 
^d persons occupied ip the cutting of leather^ thea and 
there present, between ihe hour of i 

Yhx)se nances shall have been entered as buyers and sel* 
jers. in the; register of the market, as her^Q^t^ directed^ 
in tJb;e course of the preceding year.* 

J. Tb« 



2* The names and description of the examiners sball 
be returned to the Lord Mayor of London ; and the per* 
sQQs so appointed shall signify to him their consent vithin 
fourteen days after such appointment : and in case of de« 
iault in making such return, or signifying such consent^ 
the Lord Mayor shall, on or before the Tuesday next 
ensuing, appoint as many examiners as shall be wanting 
to complete the number of three on behalf of the sellers^ 
and three on behalf of the purchasers, under pain of for^ 
feiting the sum of • 

3. The Lord Mayor shall enter, in a book kq>t for 
that purpose, the name and description of every persoxi 
so retismed, and cpnsenting to be an examiner, in the 
same order which was observed in the return ; and tho 
name of ^very person so by him appointed in conse« 
quence of default, after the name or names of such as 
may have been returned by the buyers and sellers r^ 
spectively, distinguishing whether such person or per- 
sons were returned, or by him appointed in behalf of the 
' ■ . ■'...* 

sellers or the purchasers, under pain of forfeiting '^ 

4. The said examiners, so annually elected or appoint-* 
td, shall enter on the execution of the duties of their said 
offices on the Tuesday in ^ and continue to holii^- 
the.s^id offices for the space pf one year and no more ; 
Provided always, that nothing in these regulations bhalt 
be construed to prevent the same persons, or any of them, 
trom being re-eligible, 'and re-elected, or re^appointed^ 
on each or any successive year. ^ 

5. Every vacancy in the course of the 3*ear shall be. 
filled up, under the above regulations, on the ensuing 
market-day, by ^the sellers ox purchasers, according aa^ 
the vacancy, shall have- taken place among those ap- 
|)^Qted by the sellers or the purchasers* 

6. The 
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6. The said six examiners, or the majority of theroj^ 
itidSL appoint a seventh eicaminer, and make return to 
tl>e Lord Mayor of his name and description, and the said 
seventh examhier shall signify his consent to the l!ord 
Mayor rn wfitipg ; and in case of defa^ult of making such 
irettrrn, or signifying such consent within seven days after 
the appointnoent of the said six examiners, the Lord 
Mayor shall, on or before the next market clay, appoint 
Id fit person to exopnte the duties of such office, uqder 
ipain oi forfeiting the sum of 

7. The said examiners shall take an oath for the fm- 
partial and faithful execution of the duties of their oiHce. 

8. They shall attend in Leadenhall-market, and ii^ any 
fcthef market or 'fair for the safe of leather, which may 
\s& hereaftei" appointed, within five miles of the Roya) 
exchange, on every market day, during the usual bourSi 
f^ buying and selling leather, under paii^ of fo.rfeiting 

•' for each offence, 

9. During the absence of one examiner, if it shall ap-. 
year that he was appointed on behalf of the purchasers^ 
that eixam-iner, whose naw^e shall stand last on the entry 
made by the Lord Mayor on behalf of the sellers, shall 
\t incapacitated from acting, and viee versS, as the case 

mray be ; and during such absence, of one or two ;ex- 

» • • . -• ■ • " 

aminefs, it shall be lawful for five, that is to say, two of 
those appqinted in behalf of the purchasers, two of those 
il^ppoint^d in belialf of the sellers, and the^eyenth ex- 
aminer, to do, and they shall be required to do, whatever 
inight or ought to be done by all the seven. 

to. The said examiners, or five of them, constituted 
as^ above, shall examine all leather in the £air or market ; 
and if they, or the majority qf them, shall find any lea-, 
tber insufficiently- dried^ or. insufficiently tanned, they 
^U direct the person or persons who had exposed the 

saniQ 
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. ^ine in the fair or market^ :to rcsdry^ or re-tan Ibe same 

at his or their own exp^nse^ aa4 shall levy a penalty on 

bim or them, not exceeding tvyo and a half per €ejit>,(ot 

tie first offence, and five p<r cew^ for every subsequent 

offence^ witbii\ three months ^ter a former oi!ence; and 

if the said leather shall have been ^old, or contracted to 

be sold, l)ofor^ sud^ condemnation^, they shall dedare 

such bargain to be void, ^d ,the sao^^ shall bp. void ac«*' 

cordingly : Provided always, that nothing in these regoi 

iations shall be construed tqSprevent an action for. VKm* 

performance of any contract, . 

11. The said examiners, and every one of tbem, vrheok 

I required by any one of their own number, or by any 

h person or personis in the fair or market, to examine an;^ 

leather which sb^ll not have been retuoved from tl^e hUt 

[ or market a,fter the sate or contract >for sale thereof, shall 

proceed with all convenient speed to examine the samej^ 

According to the order in which such applications ^shaJl ba 

r iniide, before they proceed farthfer in the general search* 

i 12. On complaint made to one or more of the sajid eX'* 

[ aminers, by a purchaser of leather, which shall hava 

been sent from the premises of the seller, within ten nulet 

[ of the Royal Exchange, to the premises of the .pnrcfaasery 

within five miles of the Royal Exchange, without hiving 

been exposed and bought in tlie public market or fair, 

I within three days after the purchase, and hours 

previous notice given to the seller by the plaintiff, tho 

said examiners shall proceed, with all convenient speed, 

to examine the said leather, anc) hear evidence touching 

the same ; and if it shall appear to have lost above 

per cent, in weiglH; since the hour of purchase, they shall 

award damages to" the purchaser in double proportion to 

the excess on that loss: And if thef leather sq corftlemfiedl 

shall appear to be nevertheless ^nd still in a wet cqikIU 

tion> 
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tion, amd liable to afitrtherfliminution of per rrtt^ • 

xsk weigbt, they shall gire ireble instead of doable da> 
nmges, and: direct ttie same to be re-dried at the expense 
of the seller ; and if the sanie shall appear to be insuf^ 
£cientty tanned , they shall direct k to be re-tanned at 
the expense of the seller. 

13v 'Provided always^ That when leather shall have 
beeiisold^ ^her in the pub^ market or elsewhere^ un« 
der a special contract or agreement that fio complaint 
shaU be made on tlie subject of wet, the exaininers shall 
have no subsequent power to pronounoe updn the samt; 

» • • • 

in that reispeJct. • v 

14., And provided also, That if arty pet*on or personii 

"Waiving, inadvertently brought, of cau)9ed to befbrought, to 
the fau: or market any leather insuflfieieritly dry, and 
having afiixed thereto in plain and legible characters, the 
jvords not/or sale, shall give notice^ within one hour aftet 
the opening of the said faiif or market,i«>ncerning any lea* 
ther brought and Unloaded before the said opening j and 
concerning any leather brought and unloaded afteMhe said 

. opehing of the fair or mdvket, within one hour after th6 
arrival and unloading of > the same^ to one, or more of the 
said examineps appointee] on behalf of tlie purchasers, 
that he or they intend to withdraw the same, and cause it 
to be re^dried previous to the sale thereof; it shall net be 
lawful for the examiners to levy the said penalties; as 
berein-above directed : And the said person or per-sons, 
afler such notice so given, shall r^-produc^ the said^eb^ 

-ther in the market, and satisfy the examiner^ that the 
same hath been re-dried according to the tenor of the md 
notice, under pain of forfeiting the sum of 

15; The said examiners shall stamp every hide or skin 
directecTto be re-dried or re^tanned, or concerning which 
notice shall be* given^ that the same will be withdrawn 

from 
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from the market to be ve-driM or ire4.tknned[ ; Md tlm - 
person or persons so directed, or so stipiiktuigto re-drf 
or re-tan the same, shall re-produce the sane la tke 
market within ' tStmt simh dianpctim 

or stipulation, and satisfy Ibe extmiiiers that the Mid' 
Isather hath been re-4ried acnd re-tamied, according to 
the teinor ^( the said directions or st^yubttions^ under pais ' 
of forfettmg the sum of 

l€. The saki examiners, or one of thetii» shall keep one 
book or register, whereiii tb^ idiall enter ail such bar* 
gains as shall be made for leather in the fs^r or narket^ 
and also the \teigbt and number af such hvdes olr duns, 
with the names and dwetling-piaces of the bhtyer and. 
seller, taking of the seller for ererj ten hides^ backa ot. 
batts, the sum of twp pence, and for efery six dozen 
of calf skins two pence ; kud of the buyer after the same 
rate, and no more ; and shall note whether sutb leather 
bath or hath not been actually by them examined, under 
piiifl of fbifeiting for eVery such bffienee. 

And the said esraminei^ shalt* enter In the said book or 
regrister the weight and number of all hides or skins re- 
turned to them as tanned within five miles of the |toya) 
E&cbange, and sold, excbatiged, ot put away, within 
five miles of the Royal Exchange, elsewhere than at the 
fair or market, taking of the buyer $ind seller eft^ the 
same rate as hereinabove directed, and no more* 

17. No person or persons shall, after ^ 

sell cfr exchange, or put away, or cause to be sold,, esc- . 
changed or put away, any leather in the fkir or markfet 
wkhin -live miles of the Roy^l Exchange, except he or 
they register, or cause to bfe registered, the said leather 
as hereinabove directed ; nor send elsewhere, within the 
limits last aforesaid, any leathter tanned within 6ve miles 
of the Royal Exchange, except he or they make a true 

Vol. XII, — Second S3ERif.s. X jetum 



IM intelligence relating to Arts ^ Manufactures ^ Kc. 

return to the said examiners of the weight and number of 
sttch hides and skins^ at four, several times in each year ; 
that is to. say, on < 

i^>on pain of.forfaiting for every such parcel of such 
hides or skins so sold, the sum of , 

( 1$. No person or persons iSmSH, after , 

buy ^ny leather at the fair or market, within five nailes 
of the Royal Exchange, except he or they register j or 
cause to be registered, the said leather, as hereinabove 
directed, nor buy or receive, within the said limits, any 
leather tanned within five miles of the Royal Exchange, 
except he or they make a true return to the. Sfdd ex- 
aminers of the weight and number of such hides or skins, 
at four several times in each year ; that is to ^ay^ oi\ 

, upon pain of^ forfeiting, 
for every such. parcel of such hides. or skins so bought. or 
received, the sum of 

X9« When the said examiners, shall be required to e^^r 
amine leather, which shall have been sent to-the premises 
of the buyer as aforesaid, without having. been ei^pqsed 
and bought in the public , fair . or market, they shall take 
the sum of twenty shillings, and no more, from the seller 
of the said leather^ if the same shall appear to ihem to 
have been insufficiently dried, or insufficiently tanned; 
. and Qf the buyer the like. siJim> and no more, if the said 
leather sl^s^l appear to have been sufficiently dried and 
sufficiently tanned. 

:, 20,' If any examiner refuse or neglect to examine. any 
leather when required so to do, and to decide upon the 
san^e'vitb conyeniqnt speed, .according to the true mean* 
ing of these regulations, or do allow that which is. insuf* 
ficient, or refuse to . allow that which is sufficient, then 
for every such offence be shall forfeit the sum of 

21. If 
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21. If any examiner shall receive any bribe, or exact 
any other fee for the execution of his said office, than is 
by these regulations limited, then for eveiy such offence 
he shall forfeit • 

22. If any person duly elected or appointed, who shall 
have signified his consent, according to the true meaning 
of these regulations, to and for the execution of the du« 
ties of the said office of examining leather, shall refuse 
altogether to execute thQ said office, then for such of-' 
fence he shall forfeit , and his appointment ta^ 
tbh said offiee shall be void. (N. B. Examiners to give a 
month's notice to the Lord Mayor, and publish the same^ 
in the market, when desirous of resigning.) 

23. If any person, after- , 
wilfully withstand or deny any such examination to be 
made according to the tenor of these regulations, or will- 
fully obstruct the said examiners in the execution of the 
duties of their said office, then for every such offence ^e 
shall forfeit 

24. The hides and skins of ox, bull, steer, cow, calf,' 
deer red and fallow, heing tanned and unAvrdught, shall 
be reputed leather, accor'ding to the true intent of these 
regulations. (N.B* These regulations are confined to 
the sorts of leather which, by the existing laws, are sub- 
ject to searching and sealing. Horse hides and seal skins, 
which are not mentioned in the Act of James, are as lia« 
ble to imbibe moisture as any other leather ; but the 
Committee have framed these regulations with a view to 
the existing penalties, aod have not thought it their c]uty 
to recommend their extension to slrticles which have not 
hitherto been subject to them.) 

25. All penalties levied under these regulations shall 
be placed in the hands of four trustees ; that is, two per-» 
sons carrying on the tr&de of tanners, and two persons 

X 9 occtt* 
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^Ci^upying the. tca^e or mystery o£ curriers or condwain- 
crs^ for tbe impravement of the market. 

StCh. K v^y Otlw poblic market «r markets for leather 
than tbat which is held in Leadenball, shall be hereafter 
fjstdblished in;il}im five miles of the Royal Exchange, it 
sbaljl not bfr la^wfii)^ for t^o or more markets for leather to 
be beUttop, the i^ame dajr^ wkljiiA the said limits. 

^. No tanqer shall sell,, ex.ch^^ge or put away, any 
sQC^h.bide Qr>s^n, e^urept he stan^ps at full length upon 
^sa^^i/in plain 9ipd legible characters, his name and 
p|apjQ oi dwelling. (N. 8. Calf skins to be excepted, 
yA^^U might bC: dapiUtged by the stamp. ) 

REGULATIONS, No. 2. , \ 

That simi)?Li: regulations shall be enforced in the mar- 
k^t^p 9|id. within, tbe limits of . the liberties of Bristol and 

,, a^nd also at fair, and all other 

f^irs anch maxl^ets, where leather is usually sold, wherein 
it shall appear to the justices of the quarter sessions ^ ^he 
ceun^J^ wbereiQiSaidiiiir or market is. held, that aearchiears 
ap|d ^alw^. h^ve been actually appointed, and have ac-* 
tuaJily. €ui^eQuted the duties of searching leather in tlie year 
lJtQ&9 Gonfiiermng aU snob leather as shall be sold, bar* 
ga.ined, exchanged or exposed for sale in the said &irs or 
m^^rkets, and. within the limits of the said liberties. 
^ Provided always, that in.sucb fairs a^d.matkejts itsiball 
not be lawful for the examiners to levy any: penalty cm- 
4^r the jdirections of these regulations, exceeding two and 
^baif ifd* cent* on the valueof the leather by them, found, 
to be insufficiently tanned, ot insufficiently dry« 

Provided also, that each' ,and eyery thing wbich the 

Eord Mayor of i^ondoQ isrreguired to.do by^these. tegn-^ 

lation$9 within his jurisdiction,, shall be done in the same. 

' manner^ aod under the same penalties^, by the lord* of 

aU 
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ail faiirs or mairkets not be}4 .withiji tb^ liberties df any 
city or town corporate, oikI by tb)e mayo^ft of aU cld^ 
aad towns corporate, wherein examiners are or 4^^ be 
directed to be. appointed by or in pursuai^ pC these 
regulations. 

And provided also, that on application maije; to the 
justices of the quarter sessions of the county in wbiob suck 
fair or market shall be held^ if it shall appear Ig( tb^sctid 
justices that the fees collected in such fair or market nn* 
der these regulations be not sufficient remuneratiim far 
9eyen fit and proper, examiners, it shall h^ k^wful for the 
said justices to direct that the number of es^amiu^rft to be 
appointed on bebalf of the purchasers be lin\ited to two 
or one, as the case may require, and the number of those 
on beh^df of the sellers in the same manner, and after the 
same proportion, and neither more nor less, and the saqia 
shall be limited accordingly, notwithstanding any thing 
in these regulations to the contrary. And in case of such 
limitation to fiv6 examiners, it shall be lawful for three 
of the said five examiners ; that is to say, one of those on 
behalf of the purchasers, one of those on behalf of the 
sellers, and the, fifth examiner, to do, and they shall be 
required to do, whatever might or ought to be done by 
alltfae'fivey under the same regulations as herein before 
directed. 

That in aU cities, towns corporate, and other places 
where lairs or markets shall be usually held for the sale of 
* feather, on application made to the justices of the quar- 
ter sesritHis of thecounty in which any such fair or mar- 
ket shall be held, in pursuance of the resolutions of the 
inajority of the sellers and the majority of the purchasers 
of leather, who shall have used in the course of the pre- 
ceding yaif such fair oJ* market, concerning which such 
a^plicatiait didl be made, declared at a public meeting 

of 
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of such sellers and purchasers for that purpose assetjfibled, 
which meeting shall have been one month at the I^ast 
ppeviously advertised in a daily or weekly paper of the 
county in which, or of the town cr city in or near which, 
such fair or market shall be held, if any such paper sbalt 
be, and .notice of such meeting publickly affixed to some 
conspicuous part of the said fair or market, at and during 
the usual hours of selling leather therein, it shall be law- 
ful for the said justices to direct that the same regulations, 
which are hereby directed to be enforced io the markets 
of Bristol, shall be enforced in the fair or market con- 
cerning wbich such application shall have been to them 
so made as aforesaid ; and the same shall be so enfofced 
in the same manner, and under the penalties herein be- 
fore directed, so long as to the justices of the said quar- 
ter sessions shall seem expedient. 

REGULATIONS. No. 5. 

That no currier shall curry, or cause to be curried, op 
sell, bargain or exchange, or e^cpose for sale, or cause to 
be sold, bargained, or exchanged or exposed for sale, 
any leather which shall not be sufficiently tanned, under 
pain of forfeiting for every sucii offence tjie sum of , 

to be recovered by such informer as .shall, sue for the, 
same, before one or more justices of the peace. 

That nocordwainer, saddler., or other perso;i occupy- 
ing the cutting of leather,. shall wqrk into wares, or .causev 
to be worked into wares, any leather, which shall not. be » 
sufficiently tanned, nor sell, bargain, or jjexchange .oc • 
expose for sale, or c^use to be sold, bargained, or ex- - 
changed or exposed for sale, any wares wrought of lea- ' 
ther insufficiently tanned, under pain of forfeiting for ^ 
every such offence the sum of , to be recovered ^ 

by such informer as shall 9ue for the same before one or < 
more justices of the peace. 

No 
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K() cordwainer shall make,, stell, or expose for sale, or 
caus0<to be made, sold, or exposed for sale, any:^boots, 
shoes or slippers, the legs and upper leathers of which, 
the linings excepted, shall be made of sheep-skin, under 
p^in of fprfemng for every such offence the sum of 

, to be recorered by such, informer as shall sue for 
the s?ime before one or more justices of the peace. 
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i HOM'AS Cobb the younger, of Calthrop-house, near 
K Banbury, in the county of Oxford, Paper-maker; for 
certain improvements in the art of making paper in 
' separate shiBftts. Dated December 4, 1807. 

[ Joseph M anton, of Davies-street, Berkeley-square, 

' London, Gun-maker ; for certain improvements in time- 
keepers. Datexl December 5, 1807. 

John Williams, of Cornhill, in the city of London, 
Stationer; for a new mode of /covering and inclosing all 
kinds of carriages. ' Dated December 9, 1807. 

Mark Laybourn, of Great Driffield, in the county of 
Yoik, Mechanic, and Richard Milbourn, of the same 
place, Gentleman ; for an improved roving machine for 
preparing flax, tow, and wool, for spinning. 
Dated December 9, 1807. 

OhaI^les Grant, Viscount de Vaux, of Elizabeth- 
street, Hans-square, in the parish of St. Luke Chelsea, 
in the ciiDunty of Middlesex; For a machine which will 
shew, the latitude -end longitude at sea, serving also for 
inreighing any object, for measuring space, or the course 
pf a ship and time ; shewing and keeping account upon 

dials 
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diids and iif^ofi cosmografjhical columns, which are part' 
of such jmaohine ; and a](»o shewing the leeway of a ship ; ' 
part of which machine may also be applied to other use« 
fal purposes. Dated December 9, 1807* ' 

James Breck, bf Newcastle-under-Lymc, in the county 
of Stafford, Ironmonger ; for a new method of matiufac- 
turing iron straps or girdles into various articles as a 
substitute fpr those now composed of hemp. 
Dated December 1 6 , 1 307. 

George Remington, of Queen's-square, Bloomsbury, 
in the county of. Middlesex, Cabihet-maker j for certs^a 
improvements on tables and couches. 
Dated December 16, 1807. 

John WiLUAM$, of Cor»hiU,,in thacity of London, 
Stationer ; for a method of preserving the eqiulibrium, 
and preventing all kinds of carriages and vehicles over- 
turning. Dated December \9, J 807. / 

William Juniper, of the pariflth of St.. Saviour South* 
wark, in the county of Surrey, Engine-maker; for cer- 
tain improved rolls for punching of tier, and drawing- 
hoops for the stocks of wheels, and a segment for sweep- 
ing and setting the same. Dated Deceniber 19, 1807. 

Samuj^l Salter, of Watford, in the county of Herts, 
Maltster; for an apparatus for the purpose of drying 
malt, hops or any kind of grain. 
Dated December 19, 1807. 

John Leigh BraoburYi of Navan, in the. county of 
Meatb, in that part of the united kingdom of Great Bri«» 
taip and Ireland called Ireland ; for a method of fpinniog 
cottQn, flax, and wool. Dated {)eceqiber 24» l<07« 
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Spedficationof the Patent granted to Michael Logan, of' 
JPuradise-street^ in the Parish cf Rotherhifhe, in thi ' 
County of Surrey f Engineer; for a System of Marine, 
Forty and Fidd Aftillen/. Dated March 13, 1806* 

X O all to whem these pi*esents shall come, &c.' 
Now KNOW YE, that in compliance with the said proviso' 
contained in the said letters patent, I the said Michael 
Logati do hereby declare that my said iriVention of the * 
new system of construction, and the principles of opera- 
tion ' produced in the practice and management of th^ 
above-meDtioned marine, fort, and field artillery, areas-' 
certained and- described conformable to the foflowins 
iBkxims and explanations herein and hereaftei* expressed ; ' 
that is to" say : First; the cannon or ggri carriage is re- ' 
<kifce8 by construction to occupy the least possible space, 
and consequently to present the least surface to the action 
of either the direct, oblique, or fknk fire of the enemy. 
Secondly; for the security of the gun-carriage in time of 
action, when employed for sea service on>board of line 
' Vol* XII.-t-jBecond Series. y of 
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of battle ships or other ships of war, or as marine or 
fort artillery y it is covered from the Are of the enemy bj 
the gun and fulcrum, and is by construction rendered 
permanent, and always true to the centre of the port or 
embrasure. Thirdly ; the fecoil or re-action of either 
light or heavy cannon is by the operations of this system 
completely performed within the carriage itself, and can 
be diminished or increased at pleasure. Fourthly ; the 
horizontal range, and the elevation or depression of can- 
non in the time of action, is correctly performed with an 
uniform motion,, and with the greatesti £acility and security 
to those employed in the operations of this artillery. 
Fifthly ; the cannon or gun carriage containing in ttseW 
by tbe geometrical design of its construction, the least- 
quantity of ^laterials of which it can be made, and UnI 
strongest fortification against the effects of either shot or 

shells. It is, therefore, my intention to render diis system 

« 

or the same artillery at once subservient, and umversdlly 
applicable and convenient, with the utmost dispatch,, to 
the three great operations of national warfare ; th$t is, for 
eitlier marine, fort^ or field service. 

Having tJms specified five of the principal maxims ob«. 
served in the construction^ and effectually performed*' in 
the practice of this artillery, I her^ give only »i€h de^ 
scription and explanation^ of tlie nature of n(y invention 
as are consistent with my duty in tiie proikiotion of public 
security, and the designs or proper objects of military mo^ 
chanics. Th^ system, therefore, of oonstruolion iih moiint*^ 
ing either light or heavy cannon fov marine or fort servio6 - 
will be found to consist in the following parts ; that is t#. 
say : First ; the body of tbe cannon or- gun-carriage* Thb. 
tilay be made of wood, iron, composition of metai, of 
other fit material. Secondly ; the fulcrum ; wfaiob E 
ttiake either of cast-iron, or compositiOBi o« otbef \fit asa^ 
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terial ; and which supports the piece of ordnance or can*. 
non bj its trunnions upon the carriage, either by a single 
cylinder, or by two parallel cylinders in a horizontal po« 
«ition upon iron axles. Thirdly ; the train-bar and cy- 
linder, with the gun-screws and bed of the caseable, which 
in tiflie of action elevate or depress the breech of the 
cannon, or, in other words, determine the position of 
tbc gun's axis to the plane of the horizon. Fourthly ; 
the recoil-chain, with its fore roller, chain, staple, and 
butt-piiiion^ fixed on iron axles in the front and butt of 
the carriage. Fifthly ; the bolster or head-bearing, and 
the legs which are united and combined in construction 
by the tie or span iron parallel to the base of the carriage. 
Sixthly ; the centre pin and fore staple, which is fixed by 
strong bolts to the lower sill of tbi& port or embrasure. 
Seventhly ; the train-post and swifter, by which one 
nan only is enabled to give the heaviest artillery or 
piece of ordnance its horizontal range with a steady uni- 
form motion, and to sustain it with the greatest ease in 
^ny assigned position, either upon the Aleck of a line of 
battle ship or other ship of war, or on the platform of a 
^tlery in time of action. 

In my exemplification of those parts in construction, I 
here limit myself to the specification of the system as ap« ^ 

plied to the piece of heavy ordnance already proved ai^d 
established by experimental practice, being a thirty-two 
pounder, ten feet seven inches four lines in length, 
twenty-one inches nine lines diameter in the breech, and 
weighing 6328 lbs. avoirdupois. The body of the car- 
riage for this piece of ordnance I have made, and consists 
of but one piece of ehn, eontaining but 13.5 cubic feet 
of timber: its form in the vertical plane or section being 
a variable figure, consisting of a right line and a curve, 
the curve rising froni the right line to the level of the 
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gun's axis in the plane of the horizon, and its plan being' 
a parallelogran>, terminated at each end, or. at the froat 
and butt o^ the carriage by semi-circular arches : in it» 
dimensions, its length from front to butt upon the base 
line being equal to that of the-cannon, its extreme 
breadth equal to the diameter of the breech, and its 
thickness to that of the metal under the chamber at the 
breech. From the centre of the Iront, or guard-plate of 
the carriage, to the point of contact with the curve, I 
have denominated the chase-level or plane of the car- 
riage ; and froni this point of contact (called the train 
point) to the centre of the butt^ I have named the train of 
the carriage. This distinction of parts in the bpdy of the 
carriage I have found necessary, as being directly con- 
nected with the operations and effects of the artillery in 
action. From the diameter of the front arch to that of 
the butt in the middle of the plane and base of the car- 
riage is cut a regular groove, two inches deep and four 
inches wide, with a mortise at each end, wherein the 
front roller and butt pinions are fixed on their axles, and 
over which the liat or recoil chain traverses alternately in 
tinie of action ; the forward motion for running the gun 
out by centre handspikes applied to the axle of the butt- 
pinion, the backward motion for counteracting the res- 
coil. In the upper and lower plane of the body of the 
carriage are let in flush and even with the surface, and 
fixed by eight stock or screw bolts with counter-sunk 
puts, the chase plate and base plate of the carriage, con- 
sisting of thin slips of plate-iron, the upper plate about 
half an inqii thipk, and divided into three parallel slips, 
the middle slip six inches in breadth, and the side slips 
three inches in breadth, and extending the whole length 
pf the body, and united at the front and butt by similar 
plutes, corresponding with the ^emi-circular arches* In 

the 



Forty and Field Artillery, l&S 

the middle of the upper or chase plate is made a parallel 
groove or opening of two inches wide, extending from 
iirjthin nine inches of the front roller to the same distance 
of the butt-pinion ; the side slips of the chase plate 
being united and combined with the middle slip by four 
stays on each side at equal distances. The two side slips 
of the base-plate, being three quarters of an inch thick 
and three inches in breadth, are united by four cross 
braces, of equal strength, corresponding \vith the four 
stays in the chase plate, and through which the above- 
mentioned stock-bolts are passed flush with the upper and 
lower surface of the body, forming at once two solid and 
parallel planes of the greatest strength and resistance. 
Upon the upper plane or chase level of the carriage is 
placed the fulcrum, which is denominated either a single 
or double fulcrum ; as it is constructed either with a single 
cylinder and axle, or with two parallel cylinders and 
axles, passing through the lower frame or sills of the 
fulcrum, the former being for the mounting of light can- 
non, such 4s from the twenty-four pounder downward*, 
and the latter for heavy cannon, such as from the thirty* 
two pounder upward^. The fulcrum is also considered as 
.constructed to a fixed or invariable radius, or to a varia- 
ble or indefinite radius ; the former always bearing the 
centre of the trunnions to a given height above the chase 
level of the carriage, the latter admitting of every de-^ 
gree and minute of elevation from the plane of the hori- 
zon to the angle of forty-five degrees and upwards ; the 
parts in construction of the single fulcrum consisting of 
the two side standards, whereon the trunnions rest ip 
semi-circular arches, and are therein secured by the 
trunnion-hasps or cap-squares ; these side standards being 
united or combined by a strong round transom, and by 
(he wrought iron axle passing through the lower sill or 

frame 
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fir»o»e of the fulcrum. On this axle the obase eyttnder 
tnros and lucto upon the plane or chsbae level of t^ cai&. 
fia^ The isides of the lower sill or frame of the stand- 
fiTife bi»f]g rabbetted, so as to project in qpon the chase 
4ioe mcb ; and descending one inch beloiR^ its level, forms 
(^ wide groeve, corresponding with tiie parallel sides of 
the chase plate, and hereby directing ^he fplcFum ib its 
alternate motion in a right, line upon the pkae of the 
chase. To the lower frame of tlie fulcrum are also at- 
tached the setting screws, one on each side of the bodj^ 
%vitb a vertical cylinder on each screw-bolt for aoting on 
the sidea of the carriage : tiiese setting screws being tied 
logetlier, or united by the base plate of the fulprum, ly. 
ing below the cylinders across and under tlie base of the 
carriage ; the sill or iVaoie of the fulcnim being at right 
armies to the side standards, in tlie after-part of which in 
eCxed a small axle, passing through the train-rings and 
l^hain-staple parallel to the axle of the chase cylinder^ the 
staple being fixed by three or four rounds of the recoiU 
chain passing through the lower part of it under the 
chase plate ; by this means the fulcrum and caution are 
i^empletely secured on the carriage, but at the sa^ tim^ 
\i£i perfectly free to the dii^eotion of its rnqtions, as &r aa 
the gunner or military engineer i^ay consider neoessary 
lor bis pui:pose. To the train-rings placed on each side 
mS the chain-staple,, on the same axis is fixed the fore end 
i^the train-bar by a sma^i bolt and forelock ; at the after- 
^nd of this bar, which lies directly under the cincture and 
ogee of the cascablc (when the axis of the piece lies iu the 
plane of the horizqn), are formed the bearings or eyes, 
tltrough which the ax!e of the train-cylinder is parsed 
mralle} to the plane of ^he chasQ it) an horizontal posi- 
tion, and on which the cylinder and gun-screws arQ 
jplaced. Uppu the gun«screw( ^re brought o& the be<i( 
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ol ibe ciiseable, in the mottice^i of which at each eiKl am 
tke serew pifnons, through which the gun^-screws pass hi 
a perpeodiculat {>t>shion on each side of the ciooturau 
Through the back part of the bed^ under the easeakle, ii 
fiiod the perpendicular screw ^at drives the pinioM^ 
aad^ by means of a winch handle, giv.es the uiii&nii 
vertical ibotion required for the ekvation atid depreasids 
ef the guilds asis* 

Having above described die form and oofistritcdeitof 
the iavariable single fulcrum and train, that of the invm^ 
fiable double fulcrum may be now easily eoncetved hf 
any engineer or mechaDic, as the only real diffet^no^ 
consists fn the former acting with a single cylinder, tank 
the latter with tw6 parallel cylinders upon the chase 
{rfone of tlie carriage ; the cyltclder on the alter-ax]« 
b^g divided into two parts, in order to give place ISir 
/ihetrain^rings (if necessary) afid tbe chain-staple itposi 
the same axle. The side standards of the double fulcrum 
nay be indofinitely varied as to tbeir form. That figure 
which presents the least surface with the greatest strength 
and curvature is the best in- time of real action for ren« 
dering the shot of the enenly reflective and ineffectiwJL 
A{)d I here observe, as one general maxim in construe 
tien, that all repellent or acute angles which may be eon 
by either round or grape shot are to be carefully avoided 
as much as possible in the configuration of the parts of diiii 
system. Tlje side- standards of tl>e double itilcrum used in 
OKmndng the piece of hea^^y drdnance above-mentioned, 
are formed by describing the aroh of a semi'^ii'cle upott 
the bwer siH or frame, and an in^peited arch of ^ smalt 
<»ffoie from the centro of th^ tiHitinidti upon the periphefy 
it the lower arch, the extreme diameter of -n^hidt i^ 
eigfateeir inches, aud i;hat of the inVei'ted afch, where tfk* 
Dftihe tvoiioiott|ia«e placed piutdiel to the diitse, 

sixteen 
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sixteen inches; The height of the centre of each ti-un-* 
nion from the chase level is here equal to the diametei' 
of the plat-band of the breech ; and this height is called 
the radius of the fulcrum, which constitutes the sine of the 
angle of elevation to the gun's axis, and may be calcu- 
lated to produce the angle of fifteen degrees. The side 
standards of this fulcrum being rounded off in every 
position, and united or combined by the strong segment 
of a large cylinder, twelve inches diameter, in place of a 
round transom. In the lower frame or sills are four set- 
ting screw-bolts, two on each side of the body, with their 
vertical cylinders, and with the base-plate below the cy^ 
linders, as described in the single fulcrum. 

Having thus particularly explained the construction of 
the fixed or invariable fulcrums, both single and double, 
I shall now briefly describe the nature of that which pro- 
duces the variable radiusj and consequently any degree 
of elevation to the gun's axis from the plane of the hori- 
2ion to the angle of forty-five degrees and upwards. This 
fulcrum, whether single or double, consists of two parts ; 
first, the lower frame or sills, which contain the chase, 
cylinders, and axles, with the train and with the setting 
screws as above explained ; secondly, the side standards 
united by a round transom, and forming two parallel tri- 
angles, the base of each resting or supported on the sides 
of the lower sills, which is in length equal to the 'base of 
the triangles j the per[)endicular of each triangle or side 
standard being directly under the trunnions, and sufJBcieht 
to admit in the first instance (by the train) of an eleva- 
tion from ten degrees to fifteen degrees of the gun's axis, 
with the base resting upon the lower sill^ ; the inclined 
plane of each triangle being towards the breech, and 
ipeeting the base on the after-part of the sills, where a 
strong joint is made as a centre upon which the fulcrum 

IS 
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isfaiseld id produce thfel greatest angle of elevation ; the 
front of each staiulard or triangle being the segment or 
arch of a circle, described by a radius froni the above^ 
joint or centre^ with the lower part of each segment pass- 
ing through a morticei on each side of the tafriage in the 
fore part of the sills. In this itfctrticej on each side be- 
hind the segnlents, ard fixed two strong nuts or pinionsr 
On an a^Ie parallel to the chase cj Finders^ which acting 
6n thd inside of the segments, from the axle being turned 
by two men with the centre handspikes^ raises the gua 
&nd fulcruili, which at every five degrees of elevation is 
fixed by a strong iron lever or stopper passing Into thei 
tegments from the sill on each side. The fifth paft in Con- 
struction being the bdlstet' or head-bearings combined by 
(he tie or span iron with the legs ; the bolster being a 
Hng or circle of east-iron placed dn the plane ot the forcf 
&iaple with four friction balls \ the diameter of this cir- 
cle being nearly equal to the frdnt of the earriage, which 
it bears^ and turns with it round the centre pin. Below 
this is the fore staple, being an oblorig plate of cast-iroq, 
three feet in length, sixteen inches in breadth^ and one 
inch thick, rounded at the end, having an open groove^ 
two feet nine inches in length, and three inches wide,^ 
through which the centre pin passe** from the deck of 
platform through the head of the carriage. In the lower 
part of the fore staple are the holes thfough which the 
rtaple-bolt passes that fixes the carriage by the centre 
pin at any given distance froiti the sill of the port or em- 
brasurCi 

Sixthly ; the bar of the fore staple being strongly 

secured by three iron bolts through the sill of the port,- 

and its step at the other end fixed by a bolt to the deck 

or platform ; by this means the gun and carnage are 
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firmly preserved in every position, and at all times cor- 
jcctly true to the centre of the port, or to the direct line 
of fire. From the bolster or head-bearing extends parallel 
to the base the tie or span iron, one inch in diameter, 
which, dividing into two parts, forms a triangle with the 
foot bar of tlie legs, about eighteen inches wide and the 
same in length, and to which it is fixed by two screw 
nuts on the outside of the bar ; the legs of the carriage 
being two strong inverted segments of a circle, made of 
cast iron, standing inclined to each other, and perpendi- 
cular to the base of the carriage, with the circular or box 
foot of each leg about four feet apart ; the upper end of 
each leg morticed into the butt of tbe carriage with a 
flaunch, so as to support the whole in a correct borizon- 
tal position. Under the foot of each leg 1 have at pre- 
sent fixed two metal cylinders upon a horizontal axle ; 
which construction I recommend as best adapted for na- 
val seririce, where considerable friction is frequently ne- 
cessary ; but for fort service it is my intention to mak« 
use of cannon-shot, which will increase the velocity of 
the carriage in its horizontal range. 

Seventhly, and lastly ; for the purpose of producing 
the uniform horizontal motion or range of this system of 
artillery upon the deck of a line of battle ship or other 
ship of war, or on the platform of a battery, I here ap- 
ply the easiest and most powerful means possible ; which 
is, that of a sw^ifter, being a piece of five-inch rope fas- 
tened to the centre of the bar and to each foot, and pass- 
ing through a snatch-block, at a proper distance on each 
side of the carriage ; and with a single block at each end 
of the swifter, I make use of a piece of three-inch rope, 
of sufficient length, the end of which is fixed to the train- 
po>t, and the other immediately behind it to a staple in 

the 
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tlie deck or platform. This train-post being fixed in s 
vertical position in the rear of the gun directly opposite 
tile ceBtre of the port or embrasure, one man brings the 
gun into position with the greatest facility* 

Having here explained the construction and applica- 
tion of this system of artillery as employed in marine and 
fort service, it is hereby my intention, under <be protect 
tioa of the said letters patent, to construct, and bring 
ifito practice, such a set of wheels as shall receive the 
above carriage . with its ordnance already moimted ia 
fuanaer above described, so that the sameartillety may 
at any time, or on any occasion of necessity, be takeu 
either from the deck of a ship of war or from the plat* 
form of a battery, and brought to action in the service 
of the field* 

In witness whereof, &c. 

« 

■ ..i^ r .! . ' I !■■' »■■ I I I I I II ,■! ■ I II M ^.^iM^i a,l| 

JSfeci^ation qf the Patent granted te John Houlditch, 
oJLofng Acr£y in the County (f Middlesex y Coachmaker; 
for certain Improienients in the Construction of Foar^^ 
wheeled Carimges of diffhrent Descriptions, 

With a Hate. 

Dated March 7., 1807* 

X O all to whom these presents «hail come, &e. 
Now know yk, that in cempliaBce with the -said previso^ 
! the said John Houlditeh do hereby dedare that' the 
iiature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
and ascertained as follows ; that is to sa}' : in every de- 
tcriptioa of crane-necked carriages^ instead pf fixing or 

7*2 ^on- 



/cpnjfeiC^iftg t,hp cfa^e to ©r wi^h the set of wheek ia tb^ 
iKH3:l fljsjnn^r; I iiiterpps^ the springs respectivtely be- 
ty^Ji ^Ijip ?t?le3 pf framings, or other ^pparatjjs to wfaic^. 
the wheels are ysii^Uy attg,cj)ied, ^pd tl^e pv^nes b^rj^in^fter 
d^ijribA^. Ap^ fi^rther, that I do by boJ)t§ or -screws, or 
Ifetyjed pieges or pthpr well-known ine^ns, fix aqd secure 
th^ bpdy^ 9^ i^p carri^gi^ ^ tb^ said cranes, so that the 
«^f4 Wy P^ay ^?fely ^fl4 Qr:o:^y reip^iii connepjted and in. 
if.? Pl«W^? fP long ^ H?4y bd reqniriB4 5 N^ tbftt \% sbaD 
^nd pig^y bp pwtipiihk to t^e pff tb^ §,aid 'body, and 
^Vb?Ht«fg ^nj Pthpf body ??fi^ occasion ua^y rpqpire, 

4nd I do f;^rther decii^f^, t})^t .the said, cranes^ tq thiP 
npmber of tw^ or ipore, arjs tp be p)ac&d and disponed a9 
berpinbefqre §pepjf}ed ip the Ipngitgdin^l direption p^traU 
]el to each other, or nearly sq ; and that I do aialc^ qse 
of two such cranes iq preference tq any otheir number, 
and do place the same at such a distance asiinder, as 
that the body may be well an^l effectually supported or 
sustained by the ;$am^; and iq s^)na.e case^, or wjth some 
descriptions of carriages, I piake thie said erases each 6f 
two pieces, ^Q^b? screwed Of otherwise secured to the 
body of the carriage, without jpining e^ch piece tpg^^hep 
in the middle. 

9 

And I do further declare, that the springs may be made 
of an}' convenient figqre qr struGture|^ and that the num- 
ber and disposition or placing of the same may be go- 

yprnecl by the judgm^nl pf the m^ker, provided only 
fbijit the siiid fignvp, strqptnr^, nuinbp', w^ di9fM>sjtiQii 

pr placing, ^h4ll be suf h ^% sb?^)| ^dmt fM jillfliW of thp 
carriage being drawn along pr faoviSd, ^\iA Qf tbp »etion§ 
^nd re-i>ction§ bpiijg pqip()(mM^Pfit^i^ thr^nigb, ftMd by 
inean$ of m^h springs, wjtboiit any ineonreei^rif d^f^agfh 
ipent pf thjp relj^tfvp ^llii^iQas Qf wy of |bf »v«l?^ I^fts 




n. TOT. VbUB-Stana 






r^.5. 




II* > » 





in the Construe tten qffaur-xeheeUd Carriages. ITS 

i>f the whole machine ; and accordingly, that the said 
springs may consist either of transversa single bows with 
other bows fi^ed borizontally on the ends of, and at right 
angles to th^ saipe, suqIi as have been (Commonly used 
^nd applied in long poaches of otherwise ; and accord- 
ingly, that the ^\A springs way consist each of two bows 
joined at the 'ends and disposed longitudinally, such as 
, have been commonly usfed and applied in curricles, gigs, 
and other /carriages, under the denomination of grasshop- 
ji^r springs. And that I ^o give the preference to the 
s^d hpri^ontal or grasshopper springs in the construction 
of (carriages, in and to whieh J do introduce and app]y 
fioy sai4 improvements. 

And, Jastly, in order the more fully to illustrate my 
fHA^ ipventipn^ I have hereunto annexed several drawings 
(s^e Plate VfL) nupfibered J, 2, 3, 4 and 5, in all which 
^he letters a tt represent the cranes upon which the 
iH)dy is placed, and the letters b b represent the springs 
^pon and to which the cranes rest and are fixed ; and the 
otiier parts not having any particular relation to my 
.said invehtipn niay be understood without f^^rther re* 
ference. 

And I da declare, that my said improvements are ca- 
pable 4if being applied in a variety of other forms, agre^ 
iably to these presents, wttich will readily occur to an^ 
^ompeteqt workman who shall have perused the same. 

In witness whereof, &c. 
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Specification of the Patent granted to William Speer, 
of the City of Duhlinj EsquirCj lately residing in Crown^ 
street J in the City of Westminster ^ and still\esiding in 
the ^aid City of Westmiyister ;for a ne:i' Arty Method ^ or 
Process of purifying ^ refining^ and otherwise improving 
Fish Oils and other Oils, and converting and applying te 
Use tlie unrefined Parts thereof 

Dated December 13, 1806. 

A O all to whom these presents shall come, &c» 
Now KNOW YE, that in compliance with the said proviso, 
I the said William Speer do hereby describe and ascer* 
tain the nature of my said invention, and the manner in 
which the same is to be performed, as follows ; that is to 
say : the nature of my said invention is in part expressed 
in the general description thereof, contained in the said 
recited letters patent ; that is to say : A new art, me- 
thod, or process of purifying, refining, and otherwise 
improving fish oils and other oils, and converting and ap- 
plying to use the unrefined parts thereof ; which unrefined 
parts are the same as the grounds, deposit, or residue, 
mentioned in the subsequent parts of this specification ; 
and the general nature of the said invention may be far- 
ther understood from its being applicable to ali animal 
oils and expressed vegetable oils,^ for the frnprovement 
thereof respectively, with more or less effect in propor- 
tion to the quantity or degree of impurity .contain.^ in 
such oils, before ttie ^ame are subjected to the said art^ 
method, or process ; the principle of the said invention 
being to separate the impurities from the oil, and thereby 
improve the qualkties thereof for bAirning and other uses^ 
and to apply the substance of th« said impurities to such 
uses as the same are fit for, as hereinafter stated. And the 
manner of performing the ^id inventioQ is as follows : I 

add 
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add to the oil required to be refined a quantity of a solu- 
tion or infusion of tannin^ \trhich I obtain from some sub- 
stance or matter containing tannin as. one of its constitu- 
ent principles, such as the bark of oak or of alder, ches* 
Duty birch, willow^ or elm, or the root of tormentil (ior- 
imntilh officinalis J or ot\kex sorts oih&xky roots, wood, or 
vegetables, which contain tannin or shumach, gall-nut^, 
Japan earth or catechu, or else I use artificial tannin 
prepared firom various minerals and vegetable matters, 
by some ur one of the processes described and explained 
by Charles Hatchet, esq. in the Philosophical Transac- 
tions of the Royal Society ; or more generally speaking, 
I use some matter or substance, or combination of matters 
or substances, capable of being employed in the tanning 
oflekther, and of which the solution, infusion, or. decoc- 
tion will coagulate a solution of animal glue or gelatine, 
these being the t^sts of su9b matter or substance being 
capable of, or fit for, purifying oils according to my inven- 
tion. But the several before-mentioned substances not 
being all of them equally economical or fit for the purpose 
intended, nor equally easy to be procured in sufficient 
quantities, I therefore in practice prefer the bark of oak. 
for making the solution or infusion, by means of which 
the refinement of the oil is to be effected. In doing this, 
1 take a quantity of soft water equal to that of the oil re- 
quired to be refined, in which I infuse for a considerable, 
time (one or more day or days) about a tenth part of its 
weight of oak bark chopped or ground small; and during 
the time of infusion, I frequently agitate the same for the 
purpose of accelerating the solution ; and finally, I raclf 
off the clear infusion into another vessel. Thpn mixinff 
in equal quantities the oil and infusion in a copper boiler, 
I apply beat thereto until the mixture boils, agitating the 
«aid mixture violently from the bejgjinning gf thje- applicar 
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tion df h^t a*afwcs«idi tHk &h[y until iht boiKtig cfe^ 
gre^ of heat is acqiliired, bttt afso fcir sotrre tirtn* aftetw^trds^ 
until I jddge the ifttxtoi^e t«f coffiWrratiort of ttre <rt! and 
iirfosion sttfficieirtly effected: W<vjfl«di pi^bdftrciiig x^liith' 
cflfectj I employ a iwachirte of instrument in fb^ rlaturf*' ' 
of a ehttrn ot agitcitor^ Whi^h mfty be Varidtisly fiftntedf 
and in Va#io«» vrays applied^ according to eirCHiAstftnces^i 
s/t the wMl of Hhe operattof. The rtecessary pcYrod of agi-* 
tfttien tt^tist depend also upon eireunistani^es^ such as thts 
quality of the oil to be refined, the degree 6f Viofcmte o^ 
the agitation, and the beat of the «rixture ; in i^hich latter 
poinlk, though I use artd recommend boiling hitfat, 1- do' 
ttot describe that degree dr arfy degrees of heat air beitig^ 
absolutely esi^ntral, by reasotif that the genera! ptirprose 
may be effected whilst the mixture is coldj provided suf* 
jBcient agitation by mechafnical niean^ be employed ; agu 
tation of some sort being al)solutely necessary t& effect! 
the combination or mixture. I recommend alsoj trot as^ 
necessary but as contributing to the beneficial result o^ 
tlie process, that during the boiling and agitation, a 
portion of cold water capable of considerably loitering 
the^ temperature be poured in graclually. This may 
be done at the end of a quarter of an hour (more or 
less), continuing the boiling and agitation afterwards 
for another quarter of an hour or half an hour (mor^ 
or less). When I conceive tlie mixture to be suffici- 
ently agitated, I run it off into another vessel, which I 
eall the settling vessel, where [ iuft'er it to subside or 
settle until the oil, being separated from the gi*ounds and 
from the tannin liquor and water, i>ecomes bright, at 
which time the unrefined parts will appear at the bottoih 
of the oil, and uppn the surface of the tannin liquor and 
water (that is between both). After which 1 rack or draw 
off the oil into other vessels for use or sale: If the oil hr 
not sufficiently pure, after having undergone the above 

desGi'ibed 
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described process, I repeat it with greater or less quantities 
of the tannin infusion, and with mpre or less agitation 
and heat, as the Case may require. And be it observed, 
that though I have for the sake of example mentioned 
certain quanties of oak bark and water to be used, pro- 
portioned to the oil' to be refined, yet other quantities. 
may and do answer the purpose ; the quantities depend- 
ing upon the quality of 'the oil to be refined, and other 
circumstances, which can only be judged of from experi- 
ence, and by the sagacity of the operator. ^But with 
common whale or seal oil and good oak bark, the quan- 
tities specified above will produce the desired effect ; and 
though I have recommended oak bark for its comparative 
cheapness and the facility of procuring it in large quan- 
ties, there are several of the above-mentioned substances^ 
particularly the catechu, gall-not, and shumach, which 
contain more tannin, and therefore might operate better 
or more exped itiously than oak bark. 

And it is farther to be noted, that the quantities of the 
water employed to make the infusion of tannin, and the 
quantity of the tannin^substance, are not determinate rei^ 
spectively, but mutually admit of variations, and that 
infusions in warm water or even decoctions may be used, 
though I prefer the cold infusion. I recommend towards 
tbe fiMTtber purification of the oil, after it has been sepa- 
rated firom the grounds, that it ishould be again agitated 
for a considerable time in warm or hot water, or a weak 
tannin infusion also warm or hot, and then suffered to 
settle again, when a farther deposit will commonly take 
place, from which the clear oil must be racked or drawn 
oflp as before. In regard to the use to be made of the 
grounds, deposit, or unrefined parts of the oil, it is to be 
observed, that during the process of agitation, the parti- 
cles of the tannin, by a chemical attraction, unite with 
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the gelatinous or mucilaginous matters contaiatd in A^ 
o\], according to the respective natures thereof, and lay 
hold of or entangle the other impurities^ whereby a 
tIscous matter is formed, which is no longer soliible it^ 
cold water, and which , being heaTier than pure oil, sttb^ 
sides to the bottom thereof, and, being lighter thanwater, 
swims upon the surface of the tannip infusion ; that is to 
Sfiy, betweon both as abpye-mo^imed. 

Of the said grounds, deposit,, or unrefined parts, wbeft 

proceeding from fish oils or other animal oils^ I.make 

cement, by mixing tbe^ same .with quick-lime or gypsum, 

and by the like mixture I make plaster or^stMCCo. And 

I also employ the said grounds, deposit, or unrefined 

parts, towards making paints and varnishes for various 

purposes, using therewith, in the composition of such 

paints or varnishes, proper colouring or ofber matters 

a.dapted to the making of paints arud varnishes >respec-» 

tively. Also, by using the sa^d. grounds, deposit^ oi^un^ 

refined parts, instead of linseed oil, I make putty> adding* 

the other ingredients usual and fit for that purpose* And 

the said grounds, deposit, or unrefined parts, being iu«» 

soJuble in water, I employ the si^meas an ingredient, with 

others, in the making of. blacking for leather^ towards 

rendering the same capable of resisting the peoetriition of 

water; and this insolubility in water makes the > said 

grounds, deposit, or unrefined parts, peculiarly appUca- 

ble to the several purposes above enumerated i but the 

same existing in the mucilaginous parts of vegetaible oils 

in a much less degre.e than in the gelatinous parts of fish 

oils, I prefer the use of the latter, though the grounds, 

deposit, or residua of vegetable oils, may be used with 

some efiect in all or any of the abave-descrtbed processes. 

In witness whereof, &c. 

Specification 
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Spedjicatim of the Patent granted to AtLAN PoLlock, qf 
Paideyy in North Britain^ Merchant ; for a Staoe on a 
view Consinu:tion, and various Improvements applicable 
i0 Stoves, Grates, and Fire-places. Dated June 1 1 , 1807. 
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all to whom these presents shall come, &c. 

Now KNOW YEy that incompImm:e ivitb the said proviso^ 

I the said Allan Pollock do hereby declare that the nature 

of my said invention, ^nd the manner in Which the same 

is to be performed 9 are particularly d^cribed and ascer* 

tained its follows ; that is to say : in the drawing hereunto 

annexed. Fig. 1 (Plate VIII.) represents a perspective 

VieiFof my said stove. ia one of the various forms in which 

the sam^ nuiy be constructed \ and Fig. 2 represents the 

laoie by a vertical 9ection> shewing the interior parts m 

their relative situations ; and the Figs. 8, 4, 5, 6, 7 and 9> 

shew several of the same parts detached and separate. la 

the lower compartment of the said stove is placed the fire- 

pl^e or grate, set in or surrounded with brick or stone, 

or other material of the like nature, as represented by 

the parts of the said drawing which are coloured yellow ^ ; 

and behind, or if thought fit on any or either or all the 

sides except that in which the door^ are m^de, I dbpose 

and fix a second back or exterior part of iron, which^ 

along with piece A C, Fig. 4, in which a set of edge bars 

or shelves are cast or fixed, doth afford a winding passage^ 

through which air being admitted at the lower part from 

without, by means of an apertm'el or aperture^ left for 

that purpose, becomes heated by contact with the stove 

to a sCiitable temperature, but cannot be decomppsed or 

subjected to any chemical change, because the interposed 

mass of brick or fire stone, Or other materidls of like oa« 

The colouring u necessarily ouiiued in the pUte. 
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ture, prevent the iron or metallic parts from being to^ 
strongly heated ; and the said heated air ascends ffom the 
said wincling passage into the pipe xv w, and thence into 
the apartment through suitable openings in the vase or 
other ornamental piece at top. The space between I the 
grate, and H the upper part of the fire-place, is partly 
closed by a covering or piece represented and deno^d by 
the same letter R in the Figs. 5, 6. In Fig. 5, the piece R 
is surmounted by other similar pieces S and T, more or 
less in number as may be required, which are fitted 
thereto in the manner there. i»hewn. , When the said com- 
pound piece. Fig. S, is duly placed in the upper part of 
the stove, as represented in Fig. 2, the smoke and impulse 
or decomposed air from the fire is made to ascend by a 
circuitous or helical course, through the several openings 
tvhere its heat is communicated to the pipe W W, and Co 
the body of the stove previous to its escape, wliich is 
permitted through the chimney. 

And I do farther declare, that in order the more eflec- 
tually to prevent any decomposition or chemical change 
from being effected at the inner surface of the said pj|ie 
W W, or at any other of the surfaces at which air is in- 
tended to be heated and introduced into apartments^ it. 
is expedient and of importance that the said surfaces 
should possess a hard and glassy coating, for whith pur- 
pose I do expressly add suck a proportion of lime or 
other fit material to the sand or loam to be made use ef 
in forming my moulds, cores, or other receptacles or 
pieces in ^r upon which the metal is to be cast, as shall 
render the said sand or loam partially, or to such a de- 
gree fusible, that the action of the heat from the flui^d 
and ignited metal convert a certain portion of the said 
, sand or loam into a glas&y coating, adhering to and de- 
fending the face thereof from such decomposition <er 
chemical change. And farther, that as to the nature and 
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proportion of lime or other fit materials so to be added, I 
do declare that the same will require to be varied accord- 
ing to the nature and component part of the said sand or 
loam^ and may be determined in each pai'ticular case 
by a few trials upon principles already well known to 
chemists and others. 

Figs. 9 and 10, and Figs. 11 and 12, represent other 
forms of my said stove, which is capable of great varia- 
tions in its figure, and may, if required, be made in any 
or all the parts thereof of earthy materials, such as natu- 
ral or artificial stone, pottery, or the like, instead of 
Using metal ; and in these as well as in all other construc- 
tions, and in such cases as it may be desired, that the fire 
diould be seen without opening the doors or other aper- 
tures of communications between the apartment and the 
fire-place, I do close or glaze the said doors or aper- 
tures, or any or all of them, with the material called Talc, 
or Muscovy Talc, set, fixed or secured therein in a 
workman.Iike manner. 

And lastly, I do apply and use to and with other 
istoves, grates, and fire-places, as improvements in the 
same, my method of interposing brick or fire-stone, or 
any other material of the like nature, between the fire- 
place and a metallic channel or flue for heating air ; and 
also my method of coating the metal with a glassy cover- 
ing, and also my method of admitting the fire to be seen 
without opening the doors or apertures, by means of 
closing or glazing with talc as the said methods are here- 
inbefore described and explained ; and in order that th« 
same may be more clearly understood, I have shewn in 
Figs. 14, 15, 16, and 17, a common register stove having 
the said improvements, and being closed in front ^by a 
metallic plate, in which are seen the doors or apertures d, 
G, Q, and H, the former of which, G, G, G, are glazed 
with talc. la witness whereof, &c. 

Obs£]1« 
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Obsehvations by the Patektee. 

The Patentee begs leave to state the following as a few 
of the advantages to be derived from using hLs improved 
stoves. 

They produce a complete circulation of air in every 
part of the room, without those currents of cold air which 
always exist in' rooms warmed in the usual manner; a 
constant current of warm air entering the room from the 
external atmosphere, which is heated in its passage through 
the stove, while the cold air is continually passing off by 
the aperture in the ash-pit door. 

The coating the parts of the stove through which the 
air passes to be heated, prevents the air from coming ia 
contact with the iron, and preserves its purity. 

They produce an equal temperature throughout the 
room, the thermometer seldom varying more thaa one 
degree in the different parts of the room. 

Part of the front of the stove being made of transparent 
materials renders the fire visible, allowing both light and 
heat to' pass into the room, and preserving the cheerful 
appearance of an open fire. 

The lining the part of the stove wherein the fuel is 
placed with brick or fire-stone, prevents the surface of the 
stove from being over-heated, and renders them perfecdy 
secure from all danger of fire. 

They completely ciire smoky chimnies, aud prievent 
the dust arising from the a^hes. 

They save « -great proportion of the fuel, and bum 
t)ie fine or small ^oal nearly as well as the large. . 

One of the stoves may be seen at N® 33, Chancery *laae^ 
wbere all orders will b« carefully attended to. 
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On some Chcmieal Agencies of Electricity. 
, By HuMPHJtY Davy, Esq. F. R. S. M. B. I. J. 

With a Plate. 
From the Philosophical Thansactions of the 

BOYAL SOCUTY. 

I, Introduction. 

JL HE chemical effects produced bj electricity have 
been for some time objects of philosophical attention ; 
but the novelty of the phenomena, their want of analogy 
to known facts, and the apparent discordance of some of 
the results, have involved the enquiry in much obscurity. 
An attempt to elucidate the subject will not, I hope, 
be considered by the Society as unfitted to the design of 
the Bakerian Lecture. I shall have to detail some minute 
(and I fear tedious) experiments ; but they were abso- 
lutely essential to the investigation. I shall likewise, 
however, be able to offer some illustrations of appearan- 
ces which hitherto have not been fully explained, and to 
point out some, new properties of one of the most power- 
ful and general of material agents. 

II. On the Changes produced by Electricity in Water. 

The appearance of acid and alkaline matter in water 
acted on by a current of electricity, at the opposite elec* 
triGed metallic surfaces, w%s observed in the first chemical 
^experiments made with the column of Volta *• 

Mr. Cruick^hank f supposed that the acid was the ni- 
trous acid and the alkali ammonia. M. Dei$prmes t soon 

* Nicbolson*s Journal, 410, vol. IV. p. IBS. 

t Ibid, vol. IV. p. f 6l> 

X Aniutles de Chimie, torn. XXXVII. p. Sd3. 
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after attempted to show . by experiments, that muriatic 
acid and* ammonta were the products; and M. Brugoa- 
telli * asserted the formation of .a new and peculiar sub- 
stance, which he has thought proper to call the electric 
acid. The experiments said to be made in Italy, and in 
this country, on the production of muriate of soda, are re- 
cent f , apd the discussions with regard to them still alive. 
As early as ISOO, I had found that wlien separate portions 
of distilled water, filling two glass tubes connected by 
i/ioist bladders, or any mdist animal or vegetable sub- 
stances, M^ere submitted to the electrical action of the pile 
of Volta by means of gold wires, a nitro-muriatic solu- 
tion of gold appeared in the tube containing the positive 
wire, or the wire transmitting the electricity, and a so- 
lution of soda in the opposite tube J ; but I soon ascer- 
tained that the muriatic acid owed its appearance to the 
animal or vegetable matters employed; for when the 
same fibres of cotton were made use of in successive ex- 
periments, and washed after every process in a, weak so- 
lution of nitric acid, the water in the apparatus contain- 
ing them, though acted on for a great length of time 
widi a very strong power, at last produced no effect upon 
solution of nitrate of silver. 

In cases when I had procured much soda, the glass at 
its point of contact with the wire seemed considerably 
corroded ; and I was confirmed in my idea of referring 
the production of the alkali principally to this source, by 
finding that no fixed saline matter could be obtained, by 
electrifyirrg distilled water in a singly agate cup from two 

«* Phil. Mag- vol. IX. p. isu 

f By M. Pacchioni, and Mr. Peele. Phil. Mag. vol. XXK p. 279. 

\ I shewed the results of the experiment to Dr. Beddoes at this iiiue ; 
and mentioned the circuinstaoce to Sir James Jiail, Mr. ClayiieM, and 
olher friends in ISO U 
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points of platina connected with the Voltaic battery. SU 
milar conclusions with regard to the appearance of the 
muriatic acid had been formed by the Galvanic Society 
of Paris, by Dr. WoUaston, who hit upon the happy ex- 
pedient of connecting the tubes together by well washed 
asbestus ; and by MM. Biot aud Tiienard ^» 

Mr. Sylvester, however, in a Paper published in Mr. 
Nicholson's Journal for last August, states^ that though 
no fixed alkali or muriatic acid appears when a single 
vessel is'employed ; yet that they are both formed when 
two vessels are used. And to do away all objectioas with 
regard to vegetable substances or glass, he conducted his 
process in a vessel made of baked tobacco-pipe clay in- 
serted in a crucible of platina. I have no doubt of the 
correctness of his results : but the conclusion appears, ob- 
jectionable. He conceives that he obtained fixed alkali, 
because the fluid after being heated and evaporated left a 
matter that tinged turmeric brown, which would have 
happened had it been lime, a substance that exists in 
considerable quantities in ail pipe-clay ; and even allow- 
ing the presence of fixed alkali, the materials employed 
for the manufacture of tobacco-pipes are not at all such 
as to exclude the combinations of this substance. 

I resumed the enquiry; I procured sm*all cylindrical 
cups of agate, pf the capacity of about a quarter of a cu- 
bic inch each. They were boiled for some hours in dis- 
•tilled water, and a piece of very white and transparent 
amianthus that had been treated in the same way was 
made to connect them together; they were filled with 
distilled water, and exposed by means of two platina 
wires to a current of electricity, from 150 pairs of plates 
•f copper and zinc 4 inches square, made active by means 

• ♦ 

• No. XL. Du Moniteur, 1S06. 

^ Vol. XII. — Seconp Series, Bb of 
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of solutipn of djtm. After 48 hours the process waj^ cx- 
ftoiined : paper tii^ged with litmus plunged into the tube 
containing the trao9inittiiig or positive wire was iminer 
diatejy strongly reddened. Paper ccJoured ^by turaieric 
in.trodiuQed into tbe other tube had its colour nauch deep- 
ened ; the acid matter gave a very flight degree of trir- 
bidness to solution of nitrate of silver. The fluid that 
affected turnxeric retained this property after beitiig 
Wrongly boiled ; and it appeared nuM'e vivid a3 the quan- 
tity became reduced by evaporation ; carbonate of am- 
monia was mixed with it, and the whole dried and ex^ 
pased to a strong heat : a minute quantity of white mat*- 
ter remained^ which, as far as my examination could go, 
had the properties of carbonaiie of soda. I compared it 
with similar minute portion^ of the pure carbonates of 
potash and soda. It was not so deliquescent as the for* 
mer of these bodies, dnd it formed a salt with nitric acid, 
which, like nitrate of soda, soon attracted moisture, from 
^ damp atmosphere, and becanie fluid. 

This result wais unexpected, but it was far from cpur 
vincing me that the substances which I had obtained were 
generated. In a similar process, with glass tubes, carried 
on exactly under. the same circuKistance9> and for the 
same time, I Obtained a quantity, of alkali which must 
have been more than twenty times greater, but no traces 
■of muriatic acid. There was much probability that the 
agate might contain some minute portion of valine matter, 
not easily detected by chemical analysis, either in com- 
bination, or intimate adhesion in its pores* Tq deter- 
mine this, I repeated ttie experiment a second, a third, 
and a fourth time. In the second experiment turbidness 
was still produced by solution of nitrate pf silver in the 
tube containing the acid, but it was less distinct; in the 
third process it was barely perceptible : and in the fourth 

the 
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the two fluids reniain^ perfe<^tly clear after the mixture. 
The quantity of alkaline matter diminished in every ope* 
ration ; and in the last process, though the battery bad 
been kept in great activity fbr three days, the fluid pos- 
sessed in a very slight degree only the power of acting on 
paper tinged with turmeric ; but i^ alkaline property 
was very sensible to litmus- paper riigbtly reddened, 
which is a; much more delicate test : and after evaporation 
and the process by carbonate of ammonia, a barely per- 
ceptible quantity of fixed alkali was still left. The acid 
matter in the other tube was abundant ; its taste was 
sour ; it smelt like water over which large quantities of 
nitrous gas have been long kept ; it did not aff&c^ solution 
of muriate of barytes ; and a drop of it pl^ed ppon a 
polished plate of silver left after evaporation a black stain, 
precisely similar to that produced by extremely diluted 
nitrous acid. 

After these results, I could uo longer doubt that sonr^e 
saline matter existing in the agate lubes had been the 
source of the acid matter capable of precipitating nitrate 
of silver, and of much of the alkali. Four additional re- 
petitions of the process, however, convinced me that 
there was likewise some other cause for the presence of 
this last substance ; for it continued to appear to the last, 
in quantities sufficiently distinguishable, and apparently 
equal in every case. I had used every precaution ; I had 
included the tubes in glass vessels out of the reach of the 
circulating air ; all the acting materials had been repeat- 
edly washed with distilled water ; and no part of them iti 
contact with the fluid bad been. touched by the fingers. • 

The only substance which I could now conceive capa- 
ble of famishing the fixed alkali was the 'tmter itself. This 
water appeared pore by the tests of nitrate of silver and 
muriate of barytes ; but potash and soda, as is well known, 
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rise in small quantities in rapid distillations ; and the New 
River ^ater, which I made use of, contains animal and 
vegetable impurities, which it \vas easy to conceive might 
furnish neutral salts capable of being carried over in vivid 
ebullition. 

To make the experiment in as refined a form' as possi- 
ble, I procured two hollow cones of pure gold containing 
about 25 grains of water each, they were filled with dis- 
tilled water, connected together by a moistened piece of 
amiai^thus which had been used in the former experi- 
Tnents, and exposed to the action of a Voltaic battery of 
100 pairs of plates of copper and zinc of 6 inches square, 
in which the fluid was a solution of aluin and diluted sul- 
phuric acid. In ten minutes the water in the negative 
tube had gained the power of giving a slight blue tint to 
litmus paper : and the water in the positive tube rendered 
it red. The process was continued for 14. hours; the 
acid increased in quantity during the whole time, and the 
water became at last very sour to the t^ste. The alka- 
line properties of the fluid in the other tube,* on the con- 
trary, remained stationary, and at the end of thetfme, 
it did not act upon litmus or turmeric paper more than 
• in the first trial : the eflfect was less vivid after it had been 
strongly heated for a minute ; but evaporation and the 
usual process proved that some fixed alkali was present. 
The acid, as far its properties were examined, agreed^ 
with pure nitrous acid, having an ^excess of nitrous gas. ' 
I repeated the experiment, and carried on the process 
for three days ; at the end of which time the water in the 
tube was decomposed and evaporated to more than one 
half of its original quantity ; the acid was strong, but 
the alkali in as n»inute a portion as in the last experiment. 
It acted indeed rather more vividly on the tests, on ac- 
count of the greater diminution of the fluid, but present- 
ed the same results after being heated. 

It 
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It was now impossible to doubt that the water contained 
some substance in very minute quantities, capable of 
causing the appearance of fixed alkali, but which was 
Soon exhausted ; and the question that immediately pre- 
t^nted itself was, is this substance saline matter carried 
over in distillation ? or is it nitrogen gas which exists in 
minute portions in all water that has been exposed to air^ 
and which, if an element of the fixed alkali, would ua^ 
der the circumstances of the experiment have been soon 
exhausted, whilst its absorption ,from the atmosphere 
would be impeded by the saturation of , the water with 
hydrogen ? 

I was much more inclined to the former than to the 
latter supposition. I evaporated a quart of the distilled 
water that I had used, very slowly at a heat below 140** 
Fahrenheit, in a silver still : a solid matter remained, 
equal to -|^ of a grain ; this matter had a saline but me- 
tallic taste, and was deliquescent when exposed to air : I 
could not obtain from it regular crystals ; it did not af- 
fect turmeric or litmus, but a part of it, after being 
heated red, in a silver crucible, exhibited strong alka- 
line properties. It was not possible to make a minute 
analysis of so small a quantity, but it appeared to me to 
be principally a mixture of nitrate of soda and nitrate of 
lead ; and the metallic substance, it is most likely, was 
furnished by the condensing tube of the common still. 

The existence of saline matter in the distilled water 
being thus distinct, it was easy to decerniine its opera* 
tion in the experiment. I filled the two gold cones with 
water in the usual manner ; that negatively electi:ified^ 
sQon attained the maximum of its effect upon turmeric 
paper. I then introduced into a very minute portion of 
the substance obtained by the process of evaporation that 
has been just described ; in less than two minutes its 

effects 
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effects! were evident ; a)id m iite mimites the tint of the 
paper was changed to a bright brown. 

I now eohoeived that by collecting the water obtained 
in the second process of siow distillation I should be able 
to carry on the experiment without ant/ appearance of 
fixed alkali, and the trial proved that I was not mistake. 

Some of this water was introduced into the gold tubes, 
and the amianthus moistened by it. 

After t\vo hours the wixter in the negative tube pro- 
duced no eiFect upon turmeric paper ; it did produce an 
effect upon litmus, which it required great minuteness of 
observation to perceive ; but it wholly lost the power by 
being heated strongly for two or /three n^i notes, so there 
is every reason for supposing that it was owing to a small 
quantity of ammonia* 

I made a similar experiment with a portion of the same 
water in the tubes of agate that bad been so often used, 
and I bad the pleasure of finding the results precisely the 
same. 

To detail any more operations of this kind will be nn-». 
necessary; all the facts prove that the fixed alkali is not 
generated^ but evolved^ either from the solid materials em- 
ployed, or from saline matter in tlie water. 

I have made many experiments in vessels composed of 
different substances, with the water procured by very 
slow distillation : and in aiiQost every instance some fixed 
alkali appeared. 

In tubes of wax the alkaline matter was a mixture of 
soda and potash ; and the acid matter a mixture of sul- 
phuriCy muriatic, and nitric acids. 

In a tube of resin, the alkaline matter seemed iro be 
principally potash. 

A cube of Carrara marble of about ari inch, having an 
aperture in its eentre^ wais placed in a crucible of platina, 

which 
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which was filled as big^h as the upper surface of the <:ttbe 
with the purified water, the aperture was filled with the 
same fluid ; the crucible was positivel}' electrified by a 
strong Voltaic power, and a negatively electrified wire 
introduced into the aperture. 

The water soon gaiuedth^ property of affecting the tint 
of turmeric ; aiid fixed alkali and lime were both obtained 
from it : and this effect took place in repeated experir- 
ments : the fixed alkali, however, diminished in quantity 
every time ; and after eleven processes conducted from 
two to three hours each, disappeared altogether. The 
production of lime-water was uniform. 

I made a solution of 500 grains o£ this marble in ni^trie 
acid ; I decomposed the mixture by carbonate (^ amino- 
nia, and I collected and evaporated the fluid part, and 
decomposed the nitrate of ammonia by lieat. About | of 
a grain of fixed saline matter remained, which bad soda 
for its base. ■ 

It was possible that the Carrara marble might have 
been recently exposed to sea-water ; i therefore tried^ vx 
the same way, a piece of granular marble, which 1 had 
myself broken from a rock on one of tlie highest of the 
primitive mountains of Donegal. It affi>rded fixed alkali^ 
by the agency of negative electricity. 

A piece of argillaceous schist from Cornwall, tiaatod 
in the same manner, gave the samie result ; and serpentine 
from the Lizard, and grauwacke A*om North Wales, both 
afforded soda. It is probable that there are few atones tbs^t 
do not contain some minute portions of saline matter^ 
which in many cases may be mechanically diffused through 
their substance ; and it is not diflScult to conceive the 
possibility of this, when we consider that all our common 
rocks and strata bear evident marks of having bee^ anci- 
ently covered by the sea. 

I was 
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I was now able to determine distinctly, that th^ soda 
procured in glass tubes came principally from the glass, 
as I had always supposed. 

I used the two cones of gold with the purified water 
and the amianthus ; the process was conducted as usual* 
After a quarter of an hour, the negatively electrified 
tube did not change the colour of turmeric. I introduced 
into the top of it a bit of glass ; in a few^minuies the fluid 
at the surface rendered the tint of the paper of a deep 
bright brown* 

I had never made any experiments, in which acid 
matter having the properties of nitrous acid was not pro- 
duced, and the longer the operation the greater was the 
quantity that appeared. 

Volatile alkali likewise seemed to be always formed in 
very minute portions, during the first few minutes in the 
purified water in the gold cones, but the limit to its quan- 
tity was soon attained. 

It was natural to account for both these appearances, 
from the combination of nascent oxygen and hydrogen 
respectively ; with the nitrogen of. the common air dis- 
solved in the water : and Dr. Priestley's experiments on 
the absorption of gases by water (on this idea) would 
furnish an easy explanation of the causes of the constant 
production of the acid, and the limited production of 
the alkali : for hydrogen, during its solution in water, 
seems to expel nitrogen ; whilst nitrogen and oxy- 
gen are capable of co-existing dissolved in that fluid *. 

To render the investigation more complete, I intro- 
duced the two cones of gold with purified water under 
the receiver of an air-pump ; the receiver was exhausted 
till it contained only -^ of the original quantity of air ; 

* Priestley*! Experiments and Observations^ vol. I. p. 59. 

and 
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^d then, by means of a convenient appaaratus, the ta|l>ed 
were connected with an active Voltaic pile of ^0 pairs of 
plates of 4 inches square* The process w^ c^ried on 
for 18 hours, when the re«u)t was examined. 'The water 
in the negative tube produced no effect nppn prepared 
}itmu8, but that in the poskijire tube gave it a^barely per* 
ceptible tinge of red. 

An incomparably greater quantity of acid wodd have 
i^een formed in a similar time in thcf atmosphere, and the 
small portion of nitrogen gas remaining in contact with 
tfae water^ iseemed ada(|uate to the eifdct. 

I repeated the . experiment, undw more conclusive cir* 
cumstanees. I arrl^nged ^h0 {apparatus «s ,be»foi!e; I ex- 
hausted the receive, and. filled it with hydrogen gas 
£rom a cohvenient.airholder ; I nuule a aeciofkd exhaustion^ 
and ^luii introduced hydrogen that bad been carefully 
prepared. The process was conducted for 214 hours, and 
at the ^d of this time neither of the portions of tlie water 
altered in tb^ ^tightest ^degree the tint of litmus. 

It seems evident then that water/ chemically ,pufe» is 
decomposed by electricity into gaseous matter alone, int9 
oxygen and hydrogen. 

The cause of its decomposition, and of the other de** 
compositions which have been mentioned 1 iviU be here* 
after discussed, 

III. On the Jgencies of Electricity in the Decomposition of 

various Compounds. 

The experiments that have been detailed on the pro- 
duction of alkali from glass, and on the decomposition of 
various saline compounds contained in animal and veg^ 
lable substances, offered some curious objects of enquiry. 

It was evident, that in all changes in which acid and 
alkaline matter had been present, the s^cid matter coU 

V«L. XIL — Second Series, C c lected 
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lected in the water round the positively electrified metallie 
surface; and the alkaline matter round the negatively 
electrified metallic surface ; and this principle of action 
appeared immediately related to one of the first phaeno- 
mena observed in the Voltaic pile, the decomposit'fon of 
the muriate of soda attached to the pasteboard ; and to 
many facts which have been since observed on the separa- 
tion of the constituent parts of neutro-saline and metallic 
solutions, particularly those detailed by MM. Hisinger 
and Berzelius *. 

The first experiments that I made immediately widi 
respect to this subject were on the decomposition of solid 
bodies, insoluble, or difficultly soluble in water. From 
the effects of the electrical agency on glass, I expected 
that various earthy compounds would undergo change 
under similar circumstances ; and the results of the trials 
were decided and satisfactory. 

Two cups made of compact sulphate of lime, contain^^ 
ing about 14 grain measures of water ^ach, were con- 
nected together by fibrous sulphate of lime, which was 
moistened by pure water : the cups were filled with this 
fluid ; platina wires from the Voltaic battery of 100 pairs 
of plates of six inches were introduced into them, so that 
•the circuit of electricity was through the fibrous sulphate 
of lime, la five minutes the water in the cup connected 
with the positive wire became acid ; that in the opposite 
cup strongly tinged turmeric. After an hour the fluids 
were accurately examined ; when it was found that a pure 
-and saturated solution of lime had been produced in tbe 
cup containing the negative wire, whidh was partially 
covered with a crust of lime ; and that the other cyp was 
•^led with a moderately strong solution of sulphuric acid. 

* 4°*^^^^ ^? Chemie, ^oin. U. p. 167. . 
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I procured two cubical pieces of crystallissed sulphate 
of strontttes, of about an inch ; a bole was drilled in each 
capable of coutaiuing about S grains of water ; the cubes 
were plunged in pure water in a platina crucible ; and the 
level of the fluid preserved a few lines below the surface of 
the cubes; two platina wires were introduced into the 
boles, which were filled with pure water. The disen-^ 
gagement of gas, when ^the wires were connected with 
tl)e battery of 100, proved that the sulphate of strontites 
was sufficiently porous to form a proper conducting chain. 
The results were much longer in being obtained in this 
experiment than in the last : some time elapsed before a 
sensible effect could be perceived ; but the termitiation 
was similar. In 30 hours the fluid in the cavity containing 
the negative wire had gained the property of precipitating 
solution of sulphate of potash ; and the presence of sul- 
phuric acid in the other cavity was evident from its effect 
' upon solution of muriate of bary tes. 

I made an experiment upon fluate of lime under like 
circumstances ; but the crystallized fluate not beipg equally 
permeable tomoisture^ the two cavities were connected 
by moist asbestus. This decomposition was likewise very 
slow ; but in the course of two days a pretty strong solu« 
tion of lime was obtained in one tube ; and an acid fluid 
in the other, which precipitated acetite of lead, and left 
a spot upon the glass from which it had been evaporated. 

Sulphate of i>arytes, as might be supposed, proved much 
more difficult of decomposition than either sulphate of 
$trontites or fluate of lime. I had made four or five ex* 
perioients upon it, with the same kind of apparatus that 
had been i^pplied to the fluate of lime, before I was able 
to. gain decided results. In the last process performed 09 
this substance^ two pieces of a large single crystal were 
holbwed by grinding^ so as to contain about five grains 

Cc2 of 
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of water each : they were connected by moist as^stus, s^ 
constantty subjected during four days to the strbng action 
of a battery of 150 pairs of plates of four inches square. 
As the water diminished, its place was supplied by new 
quantities. At the cowclosion of the experiment the fluid 
on the positive side of the apparatus instantly reddened 
Htmus, tasted very sour, and' gave a distinct precipitate 
with a solution of muriate of barytes ; the water on the 
other side deepened the tincture of turmeric ; but did not 
render solution of sulphate of potash turbid. There was 
a small quantity of white crust, however, on the sides 
and the bottom of the cavity, and I conceived dtet this 
might be the barytes, which, during the extremely slow 
decomposition, would have combined with the carbonic 
aeid: of the atmosphere.^ To ascertain if this had been 
tJie case, I introduced into the cavity a drop of dilated 
muriatic acid ; a slight effervescence appeared, and the 
fluid obtained occasioned a distinct white cloudiness inf 
solution of sulphate of soda. 

In all these cases the constituent parts of the bodies 
newly arranged by the eflPects of electricity existed in 
considerable quantities, and exposed on a large surface 
t^ its action. I had great reason to believe, however, 
from the trials wifth distilled water in different vessels, 
that very minute portions of acid and alkaline matter 
might be disengaged by this agency from solid combina* 
tions, principally consisting of the pure earths. 

This part of the investigation was easily elucidated. 

For a purpose of geological enquiry, v^hich on a future 
occasion I shall have the honour of laying before the So- 
ciety, I had made a careful analysis of a specimen of 
fine grained basalt from Port Rush in the county of An- 
trim, by means, of fusion with boracic acid : it had aft 
forded in 100 parts 3f parts of soda, and nearly half t 

part 
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part of muriatic acid, ^itfa 15 parts of lime. Thisru^one 
appeared to me very well fitted for tb^ purpose of ex- 
periment : cavities were drilled in twa pieces, properly 
shaped ; they contained about 12 grains of water eaeh ; 
tbey were connected by moistened amiandras, and the 
process conducted as usual with a power of jfO pairs o0 
plates. At the end of ten hours the result was examined 
with oare. The fluid that had been positively electrified 
had the strong smell of oxymuriatic acid, and copiously 
precipitated nitrate of silver ; the other portion td fluid 
affected turmeric, and left by evaporation a substance 
which seemed to be a mixture of lime and sod»» 

A part of a specimen of compact zeolite, from the* 
Giant's Causeway, which by analysis had given 7 parts- 
in 100 of soda, had a small cavity made in it ; it was im« 
merged in pure water in a crucible of platina, and elec* 
trified in the same manner as the cube of Carrara marble, 
mentioned in page 191. In less than two minutes the 
water in the cavity had gained the property of change 
ing the colour of turmeric ; and in half an hour the solu-^ 
tion was disagreeably alkaline to the taste. The matter 
dissolved proved to be soda and lime, 

Lepidolile, treated in the same way, gave potash. 

A piece of vitreous lava, from Etna, gave alkaline 
matter, which seemed to be a mixture of soda, potash, 
and lime. 

As in these trials the object was merely to ascertain the 
general fact of decomposition, the process was never 
conducted for a sufficient time to develope a quantity of 
alkaline matter capable of being conveniently weighed, 
and of course any loss of weight of the substance could 
not be' determined. 

I thought it rigbt, however, to m^ke one experiment 
of this kindy for the sake of removing every possibility of 

doubt 
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doubt on the source of the differeat products ; and I ^e^ 
lected for this purpose glass, as a substance apparently 
insoluble in water, and not likely to afford in any way 
erroneous results. 

' The balance that I employed was made for the Boyal 
Institution, by Mr. Fidler, after the model of that be^ 
longing to the Royal Society : it turns readily with -^ of 
a grain when loaded with 100 grains on each dide ; a glass 
tube with a platina wire attached, weighing 84 grains 
.^ was connected with an agate cup, by amianthus; 
they were filled with purified water, and electrified by a 
power from 150 pairs of plates, in such a way that the 
platina in the glass tube was negative. The process was 
continued for 4 days, when the water was found alkaline. 
It gave by evaporation and exposure to a heat of about 
400^ Fahrenheit, soda mixed with a white powder insolu- 
ble in acids, the whole weight of which was -^^ of a 
grain. The glass tube carefully cleaned and dried 
weighed 84 graias, ^i-^. The difference between the loss 
of weight of the tube and the weight of the products in 
the water may be easily explained : some minute detached 
particles of amianthus were present, and the soda must 
have contained water, a substance which it is probably 
perfectly free from in glass. 

Having obtained such results with regard to the disen- 
gagement of the saline parts of bodies insoluble in water, 
1 itaade a number of experiments on soluble compounds ; 
their decomposition was alw'ays much more rapid, and 
the pha&nomena perfectly distinct. 

In these processes I employed the agate cups with pla- 
tina wires, connected by amianthus moistened in, ])ure 
water ; the solutions were introduced into the cups, and 
the electrifying power applied from batteries of 50 pairs 
9f plates, in the usual way. 

A dilute^ 



, On mm chemical Agencies of Electricity* 19d 

A diluted solution of sulphate of potash treated in this 
manner, produced in four hours at the negative wire a 
weak lixivium of potash ; and a solution of sulphuric acid 
at the positive wire. 

The phsenomena were similar when sulphate. of soda, 
nitrate of potash, nitrate of barytes, sulphate of am* 
monia, phosphate of soda, succinate oxalate, and ben* 
zoate of ammonia, and alum were used. The acids in a 
certain time collected in the tube containing the positive 
wire, and the alkalies and earths in that containing the 
Negative wire. . . \ 

Solutions of the muriatic salts, decomposed in the same 
way, uniformly gave oxymuriatic acid on the positive 
eide. ' ' 

^hen compatible mixtures of neutro-saline solutions 
containing the common mineral acids were used, the dif« 
ferent acids and. the different bases seemed to separate to« 
gether in a mixed state, without any respect to the orders 
of affinity. 

r When metallic solutions^ were employed, metallic crys^ 
tals or depositions were fornled, as in common Galvanic 
experiments, on the negative wire, and oxyd was like- 
wise deposited round it ; and a great excess of acid was 
'soon found in the opposite cup. With solutions gf iron, 
^inc, and tin, this effect took place, as well as with the 
more oxydable metals : when muriate of iron was used, 
the black substance deposited upon the wire was magne* 
tic, and dissolved With effervescence, in muriatic acid; 
and when sulphate of zin,c was used, a grey powder pos^ 
sessed of the metallic lustre, and likewise soluble with 
effervescence, appeared ; and in all cases acid in excess 
was exhibited. on the positive side. 

' Strong or saturated saline solutions, as might have 
been expected^ afforded indications of the progress of d^ 

composition 



tfOO On so9^ chemical Jgendes of Electricity^ 

composition .much moiie rapidly than weak ones ; but the 
Smallest proportipn of i^eutro-saUne matter seemed to bi) 
acted on with energy* 

A very simple experiment demonstrates this last prin- 
ciple. |f a piece of paper tinged with turmeric is 
plunged into pure water in a prpper circuit, in 6ontac( 
3yith ibe: negative point, the very ininute quantity of sa* 
line con^pound <?ont^ined in the paper, affords. alkaline 
ipoatter sufficient to give it ins^tantjy .a b^owp lint near it|» 
ppjnt 9f cont^Qt : .ap^ a(Cid i^ the ^ip^ijejOjiauQer is.ioimep 
diateiy developed from litmus paper, at. ,tibf» positive 
^lirface. 

I made several e^p^rioients, with the view ()f ascerr 
taining whether, in the decompositions by electricity^ 
the separation of the constituent parts w^ complete from 
the last; portions of tjie (compound,; and whenever tb^ 
results were distinct, this evidently appeaj^od to be thf 
case. .. K 

I shall describe'one of the most conclusive of the .eXf 
peripejtlt^ : a y^ry we^k volutioin of sulphajB of potash, 
containing 80 parts water and oae part ^saturated solution, 
at 64% was.ele^tifific^d in the two agate .cupfi^by thepoweir 
§){ SO pair^of plates for three days : the i^qnnectiog amir 
anthus, which bad lieen moistened with pure water, wa^ 
removed, wa$hed Y^ith pure water, and. again a^pplied, 
twice every day ; by this precaution the presence of any 
neutral salt tit^t might adhere to it, and disturb the re;- 
(^ults, was prevented. The alkali obtained in , this pro^ 
cess in th§ solution had thie. projpertieii of pure pots^sh ; 
and when it had been saturated with nitric .aipid .it gave 
no turbidness \)y mi^tmr^ with spjutio^ of muriate of ba^ 
rytes : the acid matter e^ipos^d to a ^tr^og beat evap^ 
rated^ without leaviag any residuum* 

IV.On 



JVJ Qd iht THni^fer <if certain of the. comiitumt Piarfs of 
Bodies by the Action of ETe€tricti^4 

M. Oautb^i'ot has staeed *, that in a sinde Galiranic 
circle of zinc, sifver. and trater, in an active state, the 
o^^yd of aiiuc fordied is attracted by tbe silver fj and 
MM4 Hisinffer and Berzdius det^^ii ad accctunt of aq 
experiment^ in wbich solution of muriate of \\m<^ l^fPfi 
placed in the positite part of a siphcini electriSejl by 
tribes ftoQi a Voltaic pile, and distilfeiji water ia tlie nega- 
tive part^ lime appeared in the distUled lyatef. 

These facts tendefe^ it ptobable^ tbat the sa!iQj ele- 
ments evolved in deconnpdsitioiis by elecUxici^ ur^^e 
capable of being ttafisfefted (tvmx one elecjiifie^ sui^ace 
to another^ according til tbeijr usu^d o(d^ of ^&Q8f ^ 
ment; bat to demonstrate tbis f:lear)y^ neir iwe^ob^ 
were wanting, 

1 connected one of the cups of sulphate of Ume, mea* 
tioned page 194, with a cup of agiite by asbestiis ; aiid^ 
filling them with purified waler^ made the platina wice 
in the ctip of sulphate of liqie transmit the electricity 
from a power of 100 : a wire in the agate cup raceiv^ it^ 
In about four hours a strong solution of linie wa$ found 
in the agate cup, and sulphuric acid in the cup of sul'« 
phate of litne. By reversing the order, and carrying on 
the process for a similar time, the sulphuric acid ap- 
peared in the agate C4ip, and tlie solution of liifie 00 the 
opposite side. 

Many trials were made with other saline substatiQes^ 
with analogous results. When (be compounds of the 
strong mineral acids with alkaline or ^Ikaline-earthy 
bases were introduced into, one tube of glass, dialled 

♦ Annaits de Chimie. vo!. XXXIX. page SOa. 
t Ibid. vol. LI. pa^ 171. 
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water connected by amianthus being in anotb^ tuhr, 
both connected by wires of platina ia the Voltaic 
arrangement, the base always passed into the distilled 
water when it was negative, and the acid when it was 
positive. 

The metak and th6 metallic o^yds pas^d towards the 
negative surfttce like the alkalies,^ and collected round it. 
In a case in which solution of nitrate of silver was us^d 
on the positive side, and distilled water on the negative, 
silver appeared on the whole of the transmitting amian- 
thus, so as to cover it with a thin metallic film. 

The time required for these transmissions (the quantity 
and intensity of the electricity, and other circumstances 
remaining the same) seemed to be in some proportion as 
the length of the intermediate volume of water. Thus 
when with the power of 100, sulphate of potash was on 
the. negative side, and distilled water on the positive side, 
the distance between the wires being only an inch, sul- 
phuric acid, in sufficient quantity to be very manifest, 
was found in the Water in less than Ave minutes : but 
when the tubes were connected by an, intermediate vessel 
of pure water, so as to make the circuit 8 inches, 14 hours 
were required to produce the same effect, 

To ascertain whether the contact of the saline solution 
with a metallic surface was necessary for tlie decompost- 
tioh and transfer, 1 introduced purified water into t^ro 
glass tubes; a vessel eont^ning solution of mufiate of 
potash was connected with them respectively by amian- 
thus; and the arrangement was made in such a way, that 
the level of both the portions of purified water was higher 
than the level of the saline solution. 

In this case the saline matter was distant from each of 
the wires at least ^ of an inch ; yet alkaline matter soon 
appeared in one tube, and acid ip^tter in tfap other : and 

m 
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it^lS hours nioderatdy sdMxng solutioas of pot»b and of 
iBuriaitic acid had be^n formed! 

. In this caae. of electrical transfer or allraction, the acid 
and atkalioe matter seQi&ed to be perfectly pure ; and I 
am inclined to believe that this b uniformly the «case in alt 
ecperiinenis catefvlfy made. One of the instanoes in 
which I conceived sicid most, Mcely to be present, was ia 
the tijanafer «f magnesia iromaulpbate of magnesia in the 
positive tube, to distilled vater- m the negative tube. I 
c^xamined the case, takiog care that the distilled watibr 
was ne^er upon a lower.leVeLthan thip aaline solution : the 
process was continued for some hours, till a considerabler 
quantity pf magnesia had appeared. The connecting 
^miaiitlius w^ removed, and muriatic acid poured into 
ihe- tube : the ^turated $oUiti€in did qot iM:ecipi^te soIu« 
jtion of muriate of barytes. 

I endeavoured to ascertain the progress'of the transfer^ 
j^nd the course of the acid or alkaUne matter in these de« 
compositions, by using solutions of litmus ^and turmeric, 
^and papers coloured by •these aubstances ; ^and^hese trials 
.led to ttie knowiledge pf some singular and unexpected 
.circumstances. 

Two tubes, one containing distilled water, the other 

,soli)tio|;i of. sulphate of potash, were each connected by 

amianthus with a soMdl ounce measure .filled with distilled 

•water tinged by litmus.; the saline solution was negatively 

^electrified ; and as it was natural to suppose, that the 

.sulphuric acid in psussiug through the water to the posi- 

;tive side would redden the litmus in its course, some slips 

:of moistened paper tinged with litmus wqre plaqed above, 

and below the pieces of amianthus, directly in the cjrcuit. 

The progress of the experiment was minutely observed ; 

'the first effect <of reddening took place immediately above 

the pQsitiiFe surfaqe, where i had least expected it ; the 

Dd2 red 
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r^ tijdt slbmif fMm^ itBttf fmm the fXMitife side to th» 
middle of the vessel, but no rafaess appeaiied aibwt ^m 
<alftianitlni8, ^r aboak k^ on &e otj^atim fide^ and t)u>u|^1i 
tt;ha4.bQien tsoasttflkly «£«6«niliiiig iiul{^ it re*- 

,J'ktSi onder «f ihs expiferiaieiit w«s chaMged^ and tlia 
si£i)e aolation friaieed oo the poafci^ side ; a snlatiOQ and 
papetB tioge^ ^tiA tiiniil|tek: being wriMkitxiIlM fcr lib9» 
tinged with litans. .Thm eftct wai preeiitly aiaiAlogoiic $ 
tljk tiin&eric l»e^9ame.faR>arQ iSnti otortfae i i i s gaiine wire, 
and no diange took fdaae in ihi iaiamediaitt vatsefttair 
tike 'poutiwe «rim. 

Iq anotberfirdcessi tbe i^ glatt t«bifts^wero4l!ed m\A 
soltltioB of piumta of aoda, and the iMu-iaedtatis ▼eatel 
vridi soJotiffm of jso^haJbe of s^var ; fiaper tin^d with tiH^ 
meric wa^ pia^oed cm the positive aude, and paper tii^ged 
wi^h iitams oii tfae nega«kkre side ; las moq as the eleelricai 
fiihcuit was €Oia|dete, abdabagati to ;^pear in thia Mga* 
tive tube, asid oxyiiiQriatic icui in tlie positive tube ( 
and tbe dtteraale prodacis were exbsbk&d passing into 
the sqlotimi of suijih^e of silvet* i^ auimtic acid i>Gcai» 
sioniijig a dense heavy pi'^cipit^ie^ and the soda a moia 
iJiffas^ and .a Hgbter oae ; but neither the lurmeritBLtiiaDS* 
fitting the alkaii, mor the litinus transmitting the acid| 
bad itheir tints in jthe sjightest -degree altered. 
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BSPOBTm tJkeSpr inking.^ M<dtvn the Fbor^ by Mr^ 
JoHV Cx^jty in obedience to an Order qf the CommU^ 
Mmers of JExcise. 

(Concluded from Page 121.) 

Tlemperature of the Floors in Malting. 

& ti^ftE i« no ofve circumstance in the manufacturing oC 

^Qtd 'Malt tHat merits so constant and careful an attentioA 

l» 'i^ working FIck^s as this Temperature. There is a 

ctstaSn itiaxiaiiDm of heat that is the best adapted to Malt* 

ing, and with which the ve^tation will proceed in ^fjt^ 

' «a£6st and most iteturai order ; either above or below this 

i te a mftra tttrc is a disadtantage, but an excess and fittctu* 

atioa of heat are highly injurious in a Malt-house. Iii 

^rfetrrer way the-flows are worked, the temperature will 

^eorrtiaue to rise in proportion to the time they iie un« 

4isttirbed ; and the only method of checking the rise is by 

luriling them. 

Moisture is the remote cause of all heat in vegetable 

sc^ystanees, heaped together, and containing a farinaceous 

'W starchy matter. This matter passes into a state of fer- 

ineatation, attracts oxygen from the atmosphere, which 

ia its fixation, parts with the latent beat it was before 

<^ombined with, and this accumulating in th^ heap will 

fr0(}uently rise to inflammation. The heat of a dunghill, 

iQoist bay-rick, wet barley, and all other similar heaps of 

^i^ct vegetable matter, originate in one and the same 

AatQral cause. In floors of Malt the beat is always in 

proportion to tiie quantum of moisture and repose of the 

floor. , 

The chief object in -a well-regulated malt-house is not 
^idy to preserve the floors in one eqnable state of teni- 
|l^r|ifufe from.tbe cist^n to the kiln^ hot more especially 

to 



20S Report on tht Sprinkling '^f Malt on the t^di>r. 

to preserve every part of the same floor in an eqnal 
watintb. A departure from thfs produces an unequal 
vegetatiiwi. In tlie Heitfordshire method of 'working, as 
there never is any increase of moisture after the com 
leaves th^ cistevrii an equable and ^eady temperatiire is 
both of the preceding cases can be preserved with much 
certainty ; hot unct6r the pi'actice of watering the floors 
it is; not practicable to maiiitain the same equal degree of 
tempeiature either in the progress of the floors to tb^ 
I^hiy or ia the diflferent parts of the same floor ; and the 
consequence is that a. forced^ a fluctuating, and an un» 
eq^I vegetation is induced in ^be same &teepixig, and tbe 
IJ^Ialt thereby becomes greatly injured. It is heaA in this 
first instance that jdissipates the water which the grain had 
imbibed in the tMsteroj, apd renders ^obse^uent wi^te;ring 
necessary. The floors cannot be heated without :an e^ 
peuditure of moisture, fpr the warmth sw.eats the watcjt 
out of the corn, aod when theiioor is turned, the mois* 
ture on the husk flies ofl* by evaporation ; hence^ though 
the water is at first the cause of the h^at, the beat again 
jrenders more water indispensable. The floors in H^rt- 
fprdshice are nevqr watered, simply because they arc 
.never li^ated ; and ilt is tbe cool state in .which they 9X& 
J^ept '\n the early stage of malting that ^preserves the 
original moisture, and induces tliat slow and natural ve- 
getation so. necessary to p]:ei:ent thesub^t^^qce qf tbe^gratn 
.£ron> bein^ \\\xn out. 

Mr. Reynoldson, \x\ his evidence^ states that die water 
imbibed in the cistern is employed in forming the root, 
>n(t that the root afterxy^rds is.en^ployed in supplying the 
grain ; and hence he infers that fresh w^^ter is necessaijy 
on the iloors. Thisdescciption i^ tolerably just when ap- 
jpUed to the watering practice, but by nomean^so.^ 
that of the Hertfordshire. l\\ the furm^r the .cistej^n 

lirater, 
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wat^y as I bare, already stated, is nearly all expcinded 
in the first five or fX% days by the employment of heat to 
drive out a rapid vegetfition of the root, but in the latter, 
seven or eight days are employed to vegetate a less root. 
It is ia this that the two practices ditFer most from each 
other. . ^^ 

Mr, Reynoldson also states that the water received into 
the grain becomes decomposed, and after such decompo- 
sition exudes from the grain in a state unfit for vegeta- 
tion ; an4 hei7C§ he again infers- Ih^ necessity pf fresh 
water by sprinkling* This i$ anqther of that gentleman's 
nnphilosophical assertions which is without foundation.; 
in the chemical analysis of w^ter otily two products are 
obtained, viz. hydrogen aqd oscygen ; and these, when 
separated, have never yet appeared in any other form 
than that of gases, Tlje decomposed w^ter of Mr. Rey- 
noldson is nothing more than the ppre water imbibed in 
the cisterd, and iiijudipiously ^ wetted out on the surface 

of the grain* 

^ Flinty MalL 

Much is said in the evidence about flinty Malt, and the 
agents of the watering party insinuate that watering the 
jcorn on the floors will best prevent it; I hav^ however 
joiuch reason for believing the contrary. Flint is allowed 
to differ essentially from tbe original substange .of the bar- 
ley, and it% formation in the Malt is therefore unques* 
lionable. It consists of little hard kngbs or ends in tlie 
girain, which are insoluble, and so far impoveiis^h the 
Majt. Its j)a|:ural cause, I am well convinced, resides in 
the heat improperly given to young floors, mqre espe- 
cially of watered Malt. This heat occasions the glutinous 
mucilage of the barley to run into a clammy substancei 
somewhat like bind-ijme, enveloping part of the farina, 
and inspissating first on the working floors and afterw^i^rd 
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tradkr flint; andtasi haiatitig vife'yMifg floors- is'n eomiMii 
^pfaoeict mtbtheimtetsiiivr. pirtrj^/ and' can only *h»ppixk 
IB Hertfdrddme from tbenegk^r of the workoiten/ tfis 
sorolj^nreascmaUe to coH^tiMlie that the ^vaic^ing systieA, 
amongst its other evils^ will be the principal soutoe t>f 
fiimy-Midii* 

AgFea^dealis said'by the ag^efnts for^lv^aftei^ng 6]|f^Ue 
sul^^et of tberir being enaUed to vsn^ Ibeir MilUl of a 
supefior flavour by Sprinkling ? biit- Hi© ^uestreil''bf 'ti- 
▼our^ whe^ applied to pale« or common Malt, nesblres 
itself into this simple fat;t, tfattt^ that K^iate'wJiieb is irdrkkl 
in the most pur^, clean ^ and natuiral uiUMr, wrHbethe 
most free ftom all adventitious^ and* improper flaiv^r.' 

While pale Malt is working' on the floors',' ail tfaat'can 
be done is not to give, bnt to guard it from any {letttiiar 
flavour. On' the kiln tiie case is widely different, ebelrei 
just in proportion as the fire is urged, slowly or rapidly > 
less or more of flavour and colour wifl^ be given to the 
Malt: it is in this way only that all Malt| expressly in- 
tended for tlie br^wiiig of porter, bas its peculiar* flarour 
and colour given to it ; but the flavour of ale, generally 
apeaking, is derived from a diffierent source: this latter 
arises from the union of a peculiar oil of a greenish colour, 
naturally abounding in hops> with a portion of the unfer- 
mented wort, and the macilage and alcohol of the ^- 
mented part ; these judiciously blended together in a due 
proportion, give to ale all its agreeable taste ; but tbe 
palate being an arbitrary org^n, ^nd diflering Inricjtely in 
difierent places, no established- rule can be laid down for 
adjusting the flavouring of ale : in some places $he sweet 
taste of the Malt is r^cjuked to be pr^y full in thd 
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tbObih^ by Icii^ving. a larger proporiioti of f beunfiptiAentdl 
Wort.; while in cithers it is required to be aUno&t.fUitifC^ 
dissipated by a more eompleie fernoLeotation ; anNl bfi« 
tween these a variety of flatout may easily be imagim^d!^ 

What has been ^id wi^ be s^fficient to expls^in tbci 

case as far as regards that Savour which it is desiir^bU to 

obtain ; but there is another point of view in which iti« 

to be considered, and that is, those bad flavours #hicb 

Malt acquires in its progress throHgb n manufaeturing 

state^ and which greatly depreciate its taluc The.pcin* 

cipai of thctse, and indeed the only one with whieb.tltfl 

present enquiry is immediately connected* is that. of 

tnouldy Malt, arising from the veg^t^tion ceasinj^. after 

having made some progress ) most of the. grains wbicll 

are bruised by being trodden under th0 fe^t of workman 

or others while in a state of malting^ pass into ji mouldy 

or putrid state ; but the principal source of mouldy Malt 

i| in wet grain being buried under other, corn, and to;a 

long excluded from the influence of the. atmosphere : ^ 

simple experiment will sufficiently illustrate, th^ ; if a 

sample of balf-malted barley be placed under a belUglas^^ 

air tight at the bottom, the corn will vegetate freely 

Until the enclosed oxygen is all consumed, when the y^ 

fetation will cease, and the grain will pass into a state of 

decay similar to mouldy Midt« and the., more moist . tbt 

grain was when enclosed under the glass«.the sooner it witt 

become mouldy. 

In watering on. the floors it is invariably the practice ta 
turn over the grain immediately after it ha3 been aprinkledj 
heuce the wet corn is placed at the bottom ;. aud it; will 
uecessarily happea that some of this will again.be thrown 
undermost in the subsequent turnings^, and this cannot 
fail to destroy the vegetation and render such grain 
mouldy ; and not only the grains individually dead, but 
Vm., XII.---Si(coND Ssmss. £e nU 
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iT! others with Tvliich they happen to come in contact 
will acquire a disgusting taint, which will afterwards imr 
terially affect the flavour of the liquor drawn fifom th^ 

Malt, 

Weight of Malt ^ 

Several erroneous opinions are delivered in the cvi- 
detice given before the Committee respecting the good- 
liess of Malt being determined by its weight : abstractedly 
considered, weight indeed does not afford aixy certain 
data for estimating the worth of Malt, because bad Mall 
may be either heavier or lighter than that which is good. 
If thd vegetation of the grain has been imperfect, or not 
carried sufficiently far, the product will be part Malt anc| 
part barley, and of course heavier than good Malt : but 
if on the other hand the vegetation has been carried too 
far, too thuch of the isubstance, and of course weight, of 
the grain will have been driven Qut, and the Malt will be 
light in proportion as the iryuring cause has been allowed 
to operate : in this way Malt may be rendered light and 
unproductive to any extent ^it the discretion of the 

xnaltater. 

But notwithstanding all this, in every instance where 
the grain hSeS been perfectly malted, weight is the only 
certain standard now known for determining the value of 
Malt ; and this is now" so well understood in the markets, 
that it is not unusual for the buyer of Malt to be provided 
,with a pair of scales and a small npieasure, and to govern 
Ills Opinion of the price by the weight which his mitasure 
of the sample yields. In all !Malt, therefore, whiqh has 
been perfectly malted, there can be no qaestion of the 
heaviest being the best ; and in this respect the Hertford- 
shire Malt preserves a distinguished superiority over al| 
watered'Malt, 
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Varieties of Malt, 

Strictly speaking, there are only three varieties of 

Malt, viz. brown, amber, and pale Malt : the first two 

are peculiar to porter, and have special reference to its 

fiavonr and colour ; the third 19 the general basis as well 

of all porter as of every other species of malt liquor ; and 

it is the only one which merits atiy consideration in th^ 

general question of malting. Brown Malt receives all its 

peculiar qualities in the kiln, by aft operation called 

fclowing ; it is spread there very thin, and a very quick 

and active heat is passed tlirough it from flaming faggots.: 

the sudden application of the heat converts the mois- 

lure in the grain into vapour, which Wows up the husk^ 

and the' heat catching it in its distended state hardens and 

ptevefits it from collapsing ; hence the grains of such 

Malt sure large and hollow, and increase the measure from 

one to two bushels in a quarter. The saccharine of this 

"Malt is nearly all destroyed by the operation of the fire^ 

and its sole object in porter is to comdiunicate flavour 

and colour ; but as these qualities are probably to be ob^ 

tained from other materials than Malt, some porter brewers 

are not using it all, and the making of it is^^very rapidly 

declining. Amber Malt is a species between brown and 

pale, and is also made on the kiln by giving it less fire 

than the forxner^ and more than the latter; it is stilj 

generally used in porter along with pale Malt^ but the 

quantity ^made is incoBsidc;raW.e.. 

As bad Jflavour ijti Ma,lt subtracts from its valye, and 
the charge of producing was strongly shifted by the water.- 
ing party from themselves to the Hertfordshire Maltsters^ 
the present portion of the subject ,is aiaterial in .(he .€n»- 
quiry; and from what has b^eti said it may be readily 
uadexstood that Savouring, when applied to the w€)trking 
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floors^ can onlj^ meai^ in^ufactii^iiig tfap different 8tee||f 
ings there as sweet ^nd jclean as possible, and th^reby i^ot 
givinjj^ ^but guarding against any p&culi^ ^vooTi 

In tbe evidence ghren before the Cooao^ittee, the agents^ 
olTthe watering party have set up a very material distinc? 
tioh between what they call heavy and light land barleys^ 
^nd they appear to have lai(| inuch stress on this distinc* 
Itjon, and to have considered it as one of the chief sup^ 
ports of their case > to me, however, it seems i^p other 
than one of thos^ artful subterfuges i^o commonly resorte^ 
to by artful ;and interested traderi^ in revenue questions^ 
merely to obscure and disguise the true ^te of th^ mat^ 
at issue. 

/ On ^1 the numerous gradations of spUy ftom (bfi lighted 
jdown to c)ay itself^ barleys are jjroduped, yaryh^g in 
every degree, chiefly as to colour ^nd thif^kness of s^^ 
but thin variejty is not^ as is attempted to he sipt iip, a 
local circumstance^ |t abounds isyery wb:^e^ i>ecause 
light ^nd heavy soils do every where abound^ and }t iijf 
only to the jextr^mes, and not to tb,e multitude <^ inter* 
Itnediate gradations, that any thing adv^^nced before the 
tommittee can.fajirly be referred. Certainly to mix the 
irery coarsest with the very finest barleyi? in the same cisr 
tern would be improper^ but each 3ort caii b^ well maltec) 
Separately without aoy aid frgm watering on the floors^ 
which is in no irespect more necessary fof >vhat is palj^^ 
thjB heavy than it is for the light land corn. 

The several witnesses who have spokep to the vfm 
have advanced that more water is requirjed for the coarse 
^hah the fine skinned grain, h^t thj$ fact is probably the 
jDontrary. The thin skinned barley^ being the largest anl^ 
toluijapest corn, yill ^ertainly requirp t^e jpost water for 
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jbs vegetatioD, but OQ ^qcottot of its more perrioas Imflky 
|t "^iH sooner imbibe its proportion of the fldid. Henc^ 
it is that thick sjciuned gtarn does not actually require 9 
jlaigeir proportioQ ojT water but XHily of time in the cistern 
Ao absorb its proportion ; ^nd having accomplbhed that, 
it is equally, and perhaps better^ fitted for going through 
^I^ subsequent process of making without a fi^ther sup» 
jply y as its thick husjk is Q30.re jikely .to retain the moisture 
irbich it has got, 

)[f^ hpwever, die reason of the thing did not sufficiently 
prore it, the testimony of Messrs. Clough and King fully 
jestabjiishes that better Malt can be made from coarse bar- 
leys ivirithout than with watering upon the floors'; and in 
every place where I have been, except giving the thick 
3kiniie4Jl corn a few hours more nf time in the cistern, no 
larther atteiM:ipQ 19 ^a^d as to treating them differently 
jjj^om others* 

It has long been a p«:etty generaHy received ofunion 
^mongst farriers and otberf, that barleys grown on heavy 
jlands contain a lai'ger proportion of earthy matter than 
jtbose prodjUQed from light lands ; -but from the chemical 
ianalys»l> of both kin<;ls it has been found (hat there is no 
jtruth in t^is opinion^ and that the proportion of calcare- 
ous and .other earths is the same in light as in heavy land 
.barley^ and that the \real difference between the two lies 
inerely in the busk ^ all therefore that we are authorised 
jto conclude on the subject is, that in equal weights or 
measures, the coarser-skinned grain contains a large pro- 
portion of waste, and on that accoynt only less proper 
lor the purpp^e -of malting. 

There is anpthei* distinction of barleys which the agents 
l^{ the watering party have advanced in support of their 
case ; and tba;t i^, that though the large fine barleys of 
^i^rtfoordshire and in the Southern parts of the kingdohi 

are 
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are loalted without watering upon the floors, yet that the. 
inferior com more Northwards does require and cai)noi 
be malted without Sprinkling : now I am well convijDced 
the case is directly contrary to their statement. It is a 
well known fact that the thinner^ lighter, and mor^ in- 
ferior the barleys are, the more apt are they to run them- 
selves out in a too quick vegetation, add having of them- 
selves but little substance, the less of it can be parted 
with in the process of malting ; whereas the lai^ge fine 
plump barleys of Hertfordshire both require mt>re Water 
to malt them, and could much bettei^ admit a portion of 
their substance to be wasted in the process ; and such 
barleys actually having a less aptitude to run out in vege- 
tating, they would require . and would stand watering 
much better than the others ; the conclusion therefore is 
just, and the fact really is, that as the finest barleys in 
the kingdom are actually best malted by hot being Wa- 
tered on the floors, so the inferior kinds would be bene* 
fited in a higher proportion by being restricted to the 
same process for which they are naturally better adapted. 

Frauds of Watering on the Floors. 

There are no frauds of any extent practicable at a 
malt-house except those which are immediate]}' connected 
with and entirely depend on the practice of watering op 
the floors. These last are three in number, viz. draining 
the cistern before the time prescribed by law, in order to 
keep down the gauges in the couch ; wholly emjKying 
the cistern to be fraudulently worked as a distinct floor; 
and privately plundering the cistern of parts of the coru. 
in order to be mixed with the youngest floor. As the 
gi^ain in each of these frauds is short- wet in the cistern, it 
would be impracticable to carry it forward in a suffici** 
eutly malted state to the kiln without watering it upon 

th^ 
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the floors. Of the first I shall say nothing as it explaioa 

\ts^\f. Instances of both the others I have myself de- 
tected ; and what is more^ an instance of the second was 
in a fpQt wa)k> and had been practised to a great extent. 
But it is in rides where it can be pursued almost with im- 
punity, from the officer^s visits at the malt-house being 
only two pi* three times a- week; and I am inclined to be- 
lieFe that it is foIlowe4 in such situations to a degree 
inucb beyond what has yet been discovered or even dis- 
puted. It recjuires indeed the use of a large kiln, and 
where that ha^ been provided, it is only necessary to get 
the oldest floor there immediately before the cistern is 
fraudulently emptied ; and though it must, like every 
other fraud, ^t particular stages of its practice, afford in- 
dication of what is doing to a vigilant and intelligent 
officer ; yet, for the most part, an of&eer may survey in 
the usual manner for a length of time without observing 
any thing to call forth his suspicions. I can even readily 
believe that a cautious and artful Maltster may defraud the 
revenue of half the duty which he ought to pay by meaus 
of this fraud, and yet incur in th& practice 6f it but very 
little risk, provided he is indulged with watering th^ 
»hort wet corn on the floors. 

Tl^e third fraud of robbing (or as it is called in trade 
gelding) the cistern, and mixing the plundered corn with 
f he youngest floor, certainly has been, and there is rea- 
son to fear it is yet, practised to a most injurious degree,^ 
as the present restriction against watering on the flo(3rs 
does not extend to a period sufficiently late to exclude its 
practicability, and which indeed may be equally said of 
the preceding fraud. The one, however, of which I am 
now speaking is too well known at the Board from th^ 
numerous detections which have been made of it, to r^- 
^uire any particular description or comment from me. 

Present 
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Prestnt JUatrietmi against Sprinklings 

When the present restriction against watering cm th«f 
Soors was established^ a very nraterial circuinfstan^e, m^ 
limately connected with it, was probably m some degree 
lurerlooked, or at least not strfiiciently adverted to. This 
circtmistance is, that in every instance? where short wet 
torn is fraudnlently laid upon the floors, it does ttfA take 
die true age when it was actually removed out of tfad 
cistern 9 but a false age of the same date of the preceding 
Steeping. This arises from its being either mixed with 
and of course becoming part of the youngest floor, or 
taking its place in the officer's account, and piassing for 
k tlhrougb all the subsequent stages of malting. The re-« 
jgulation of this false age is very much within the power 
of the fraudulent Maltster ^ for as he steeps when be 
pleases, be can determine the day and hour when he will 
empty privately the cistern, and he can keep back the 
youngest floo^ from growing \^y spreading it very thin. 
In this way three days of false age can be readily gained, 
and such com will come in course to be watered on the 
seventh, instead 6f the tenth day, as intended by the re- 
striction ; but bad the Maltster a discretional power of 
watering, he would not do it sooner than about the sixth 
day ; hence the present restriction against watering, as 
far regards fraud, cannot be considered as operating to 
any very useful purpose; and even in cases where ua 
fraud is practised its operation is very feeble indeed, and 
the great extent to which watering upon the floors is still 
followed, sufficiently proves the inutility of the present 
restricted period. 

The former restriction of twelve days was much more 
effectual, as short wet com could not be worked up to 
that period, even with the false age already spoken of, 

without 
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witliDut wBtoring it, aiid bjf wattriDg it ilkgaUf, tin pe- 
nalty for doing so uras nM only risked^ but what is niucfa 
more, great hazard was incurred of disdosiog tiie fraud 
itself, tlie very circumstance of Mratering being matter of 
luspicion sufficient to direct specially the offioer^s atten- 
tion to the state and condition of the particular steeping 
which be found illegaUy 'ivmtered. 

The restriction of twelve dajys also took away from the 
interested Maltster the mischievous means of wasting die 
substance of the com, by throwing out too much veget»- 
tion, and making that light unproductive Mak wbieh 
actually is at this tim^ so abundant in the ararket. i 
would therefore kmoMy sobmit it as a snatter. of nMncli 
ioiportance, and as a ease resting upon grounds which 
cannot fairly be controverted, that the cev^eaus on ISah 
can only be protected from Tery e)ctensive depredation , 
and the quality of the commodity manufoctured in the 
greater part *of the kingdom preserved from a most im- 
provident waste, by^ the restriction i^inst watering the 
grain upon the floors being extended from its present p»> 
riod of nine to its forofer of twelve days. 

What has hitherto beetfi stated in this Repbrt is the re* 
salt of my own previous ex[)erie,nee and knowledge in the 
survey and manufactuihe of Malt ; but i have now tp de* 
tail tbe various practical facts and ciiKrumitances c6llecied 
on my journey through maity of the most considerable 
malting places, and from which Earn but just returned*. 

My first progress was into Hertfordshire, and into the 
ndrth^eastera and western directions from London^ where 
fhe practice ©f making prevails wttliont watering upon the 
Soors. 1 visited 1 15 different malt^boases of this descrip^ 
*«^n, all in full woak. The*periods of steeping were gentf- 
i^uHy t\rice a week, and tbe tithe <jf keeping the corn under 
water varied from 48 to 51^ bouts. This period was 
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shortaer than bad usually been employed, owing to the 
^barleys o£ the Jast jear being l%hter and thinner than in 
foraier yearS) . from a want of rain at a particular period 
;of the crop. •. A$ the barleys, however, were hardening 
by longer keeping, they would take more water in the 
cistern* 

In my inspection of the numerous maltings, I paid 
«vepy attention to the state of the corn in its progress 
through every stage. The same process uniformly pre- 
vailed' at all, and the only discbverable difierence was 
readily to be traced in the conduct of the workmen ; for 
.where the most industrious and steady men were em- 
.{)loyed, the corn was in the best condition ; but the 
management and object of the process were at every indi- 
vidual hoiiise the same. 

The system of malting pursued through this part of the 
Country is simple and obvious, and contains nothing of 
ftecrecy or difficulty that can form an obstacle to its adop- 
tion in any other part of the kingdom. It consists, in 
the first instance, in giving the corn a due proportion of 
water in the cistern, according to its condition. The 
thinner and lighter the grain is, the shorter is its period 
: of steeping ;.and the larger, drier, and bolder the barley 
. 16, the looger it ts continued under water. ~ When thrown 
out of the cistern it remains in the couch from 26 to 30 
hours, and it is kept a day longer at a depth of from jO to 
J6 inches, varying with the state of the weather. In this 
.situation a very moderate rise of temperature comes on, 
which is carefully watched, and checked by turning the 
grain. By the fourth day the root has come freely oat, 
and the corn is spread abroad in the floor very thin. At 
.this time its temperature is very little above that of the 
air in the malt-^^house, and the steeping is continued to be 

Ht'orked in this cool state up to the eighth or ninth day, 

and 
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and during this cool part c^ the process^ the jnoot> whiott^ 
at first shot out strait from the com, curb back upoA- 
it, formed a little bushy l^not of curled fibres, which doe» 
not afterwards grow any longer, and rarely exceeds half* 
an inch in length. By the eighth day the aorospire haa. 
advanced about one-third up the grain, and to promote 
its further progress, the grain after this period is laid a 
little deeper, and so gradually increased up to the kiln* 
The completion of the process is judged of by the aero** 
spire having reached two-thirds, or at liiost three-fourths 
\ip the grain. The circumstance therefore which chiefly 
distinguishes this process of malting, is that of working 
the steepings as cool as possible during the first half pf 
the period of operation, and gradually increasing the 
heat during the other half up to the kiln. 

The nuiperous floors which I examined in every st^ge 
of operation, bore the most unequivocal appearance of 
no water having been employed in working them, and 
yet the vegetation was regularly and steadily kept up to 
the kiln. I examined specially all the old floors in the 
last stages of the process, and even on the kiln, and found 
them fresh 9 sweet, and in an evident state of healthy^ye** 
getation, and in some instances where the grain bad been 
^ome time .qn the kiln, the quantity of moisture, wh)cb 
was flying off in a thick di^nse vapour, afforded satisfac* 
tory teiitimony, that barley, when properly treated through 
the working process, can carry along with it a sufficiency 
of the cistern water for all the necessary purposes of 
malting. 

So very evident indeed was this, that, it would only 
have been requisite to allow the oldest floors to have laii| 
for a proper time undisturbed, in order to their springing 
up iQto a thick green bed of living plants. I was 0spe^ 
cially attentive to this circumstance^ and can pow confi- 
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dentty dtdftre^ that the ttatenent di Mr. ReynoUlsoD 
before the CcHnmittee, whenrein be affiroiB, in sncb ex- 
|MPM8 Wraii, riiat the puti«fiielke fementation fonned a 
pari of tbe Warn ptooes^ o( naltiiig) has, in &cty no 
foondAtjonwhatsoevier. * 

'- I converged wMi a gentlenan wbo examined tbe same 
diPeefleovB on tbe following day after Mr. Reynoldioa'^ 
inspection of ihemi and who declared^ that though the 
com was not in good conditton, owing to the warm state 
of the weather, and advanced season , (they «were the last 
steeping^,) yet' that the vegetation was i^onipletely alii^e 
on all of the floor«y and that there did not esist a single 
fbct'Or eircumstance in the-cas^, which could authorise 
tbie strange account given of them. All the Maltsters also 
with whom 1 conversed oit tbe snbjeot, ridiculed the no- 
tion that putrescence could have any share in their pro- 
oess, and expressed their surprii^, that so- wild an opi- 
moil eould'have been advanced or encouraged by any one. 
^ Most of the malt-boases consist of a range of building 
three stories in height, tH whicb the two uppermost are 
eommonly boarded, and the lower one plaster. Each 
steeping k divided into three part», and worked on a se- 
parate floor. The boards are warmer than the plaster, 
but being higher, "the grain is situarted cooler onthem. 
Tliis, hoM'ever, contrary to what is stated against it in 
the evidence by the Watering party, produced no irregu- 
larity in tbe vegetation, for the corn Htuated the oodest 
iiK worked tbe deepest ; and in this way, the workmen, 
from practice, can keep the pieces very nearly at tbe same 
temperature. I paid particular regard to this fact, and 
being provided with a thermometer, it" enid>ied me to 
determine it very exactly. 

The malting rooms were kept remarkably open and 
airy, by throwing all tbe doors and windows open, and 

« allowing 
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allowing the irind Ireeijr to blow over tbe corm In several 
houses even flocks of spaerowft were feedlhg upon tbs 
fi<Mira,' and so. tamely as to shew that they %vei)9f&iiiiiiar 
nrklr.the plaoe^ and. viskedi it without jnterntptfon* t 
xtai already well litram of tbe great'importaiiGe offreifc 
air in malting, but did not imagine that it oouM be to 
fi«iBiy s^mitted in the proeesawhere watering upon- tbe 
floors was not pra<iti«i^, withotit inditing a too great 
expenditurc of the cislern ^vater by evaporation. 

At every plaee, and in most of the houses, I conversed 
with the common workmen, and endeavoured to eoHecc 
fVom them their practice- and ideas of ma.lting'^ Many of 
them were ekl and intdligentt meR, aud hod worked in 
malt-bousea alt them time^ Tliey declared, they had never 
used themselves, or seen others use^ any water upon the 
ioors ; and they all believed it eoukl not be employed 
there without in}ury« When asked, why they worked 
the young floors so coot i They said, to pirsvent the 
corn irom- sweating out the cistern watar, and to keep the 
floors back (meaning the vegetation). 'When imerro* 
jgnHcd why it was necessary to keep back the vegetation 
at first } they replied^ if it was aUowed to go on too 
quick at first, it would both sweat out the moialure, and 
drive out a lohgtail (root). And when questioned as to 
what injury would result from a loug root i their reply 
W€is, it would run the inside of the corn out, and make 
light Malt. These were tbe actual expressions of manyi 
and the ideas of all ; their opiuions of tbe aerospire were 
al^ very similar* Most of tliern signified that they mabed 
to get it no itoher than over tbe back of the coro^ mean/- 
tog the thickest part of the barley, and none were desirf- 
ous of carrying' it more than tbree^fourtha up. All of 
tbemmaintainedtbat the barley might^ be psribctljr 
IBflktted beyond tfie aerospire, and tbat driving it up. to or 
r beyond 
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beyond the end of .the grain would spend the inside, and 
make the Malt less productive. 

My enquiry was not limited to the comnuKi workmen^ 
for I end^^^ured to select and conrerse with many of 
ihe most inteU]|;ent' and best informed masters ; and I 
met with several who afforded much useful information* 
Some of them bad worked many years themselves, and 
their Malt wa« in the highest repute in the markets;* 
their account of the process of malting was to the follow^ 
ing effect : tliat the cbtera water was amply sdfficient 
when the working was properly conducted, for the malt- 
ing of every variety of barleys. That they had malted 
barleys from every kind of light and heavy soils, and 
from almost every country, even as fiur as^ Scotlamd on 
the one hand, and Deyonshire on the other;; and they 
l^onsidered it as entirely groundless to imagine that there 
did any where exist a kind of barley which required* wa- 
tering on the floors more than the Hertfordshire. Their 
ideas were the contrary ; for the more inferior the barley 
was, the more readily it would spend itself by running 
out in a quick vegetation ; and the less there was of the 
original substance, the less of it could be spared in the 
process of matting it ; whereas their own large plump 
corn would, if the thing were necessary, stand w^ering 
on the floors beyond any other kind, less bold and abun- 
dant in body. Nevertheless, though the fact really was 
that their own large grain would stand watering better 
than any other of an inferior quality, they were well con- 
vinced, that were they to practise watering, .their Malts 
WQuld be light, and much inferior to those which they 
now make without watering ; and they considered it as a 
case almost self-evident, that if their own full-^ized hart- 
leys could be well and even best malted without watering, 
the malthig of all other inferior kinds might be stiU easiier 
accomplished in the same way. 

Tbe;r 
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" They were all of opinion^ that weight is the best crU 

terion of ^ood Malt, when the grain is perfectly malted^ 

and this was now sO well known in the market, that 

weight and tenderness were the only qualities in estima« 

tion there, and th^ir own Malts pre^rved their superioif 

prices entirely fiho&i these characters. In the working 

process they knew that both the root and acrospire con- 

suDied the substance of the barley, and that the otlly 

mode of preserving weight in Mfilt, was by preventing 

these from proceeding any farther than was consistent 

with the malting of the barley ; and that this could not be 

accomplished if the floors were watered, from the too 

powerful vegetation which it promotes. Some of thent 

had been down in the lower parts of Suifolk, and in other 

places were watering is practised, and had observed there^ 

that the custom of watering resulted from improperly aU 

lowing the youtlg floors to heat, in order to forward the 

private views of the Maltsters ; and the consequetice Was^ 

that much more root and a longer acrospire were driven 

out in these than in the Hertfordshire Malts^ atid the 

former were, on that account, for the most part lighter 

than the latter, by twenty pounds in four bushels. 

1 also met with several intelligent common brewer:;^ 
who were likewise considerable Maltsters, and who de* 
clared, that their experience in brewing had confirmed to 
them, that upwards of half a barrel of wort of equal qua^ 
lity could be drawn from a quarter of unwatered Malt 
more^tban from. Malt which had been watered on the 
floors. They related many other interesting particulars) 
all directly in favour of Malt made without watering ; and 
they declared their opinions, both as brewers and Malt« 
sters ; not only to be decidedly in preference of such 
Plaits, but also that every variety of barleys might be 

readily 
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readily and bebt malted without any uprinkUtig upon tbo^ 
floor. 

In my progress through the country I visited the brew-. 
erieSi and examined the ales and goods ill the mash tubs^ 
and more especially ithe grains^ whicfa> were thip tranypa'* 
rent busks, and more perfectly spent tiuia I ev^r recollect 
seeing before. The usual fertgths w^r« three 4>arrek and 
a half to a quarter of Mait^ and this I know to be up- 
wards of half a barrel more than the brewers in Manohes^ 
ter draw from their Malts ; and . the ales of tlie latter I 
ako think inferior. 

In the course of my journey I met with.oniy twobousea 
where any brown Malt was making, and at mie of tfaea* 
only two steepings were in operation* At another plact 
a little amber Malt was in process, and these were the 
•only porter Malts (except the pale) which occurred to 
notice in the whole en(iuir5% In truth, there cannot^prd- 
vail a more erroneoos opinion than that which the 4^ent| 
of the watering party endeavoured to inculca^te, and ap- 
patiently with much success, in the CcirfKnittee of Enquiry 
into Malting, that the Hertfordshire Malts are ittanufaC'- 
tared with an exclusiv»e view to the brewing of porter, 
and are, on that account^ upfit for the brewing of coimtry 
ales. Very little porter indeed (I folmd it only at one 
House) is drank in any cf the places which I visited ; and 
the ales are all brewed from t4ie same pale Malts whick 
are sent in such abundance, to the London market. 

The vast mass of pale Malt which I saw in operation is 
perfectly well adapted for the brewing of every speeies of 
the hoirt ales tbat are or can be made in any part of the 
kingdcMn ; and I humbly think that its snp^ior ^veight, 
price, ar^d quantity of wort drawn from it, all demon^ 
titrate that it reuHy is the best and most productive Malt 

made 
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ftkSide in the kingdom ; and sure I am that all its superb 
ority results from the mode of its manufacture. 

Much the greater part of this Male is made from barl^yt 
purchased in London, and brought thitiiQr from varippa 
and distant parts of the country. I specially exam>;ied 
the barleys at most of the houses, and found them of all 
varieties and qualities* Very little regard was paid as t<> 
keeping the light and heavy land barleys apart, provided 
they were nearly of the same size, but small and ligh( 
eorn was separated from the large and stronger grain. 

After returning to London from the north, I again set 
out into Surrey and the country west of London, where I 
found the practice of watering the corn upon the floors 
very general. I visited in all about 60 malt-houses of this 
description-. At some the steepings were made at every 
third, and at others every fourth day. From four to si^ 
floors were depending at each house^ and the steepings 
were dried off a third part at a time. For the first three 
days after the barley is thrown out of the cistern it is kept 
sixteen or eighteen inches deep, and in that time sweaty 
very much from the beat which is allowed to accumulate 
in it ^ and when the root is quite out, it is thrown abroad 
as a iloor. The root runs out strait, and I generally 
found it on the fourth day as long, and in many instances 
longer^ than it was in Hertfordshire on the eighth day« 
After much of the cistern water had been thus sweated to 
the outside of the corn, and the latter had been spread 
out very thin, a great part of it was carried o£P by eva* 
poration, insomuch that, on the ninth day, the root 
which was so forward on the fourth, was gone back in its 
vegetation, and in many instances become flaccid an^ 
brown ; and it would certainly have been impracticable 
to carry such grain forwards to the kiln in a proper st^te 
4»f malting without watering it; and this accordingly was 
done as soon as the .legitl petiod of restriction wa^ ^%r^ 

Vol. XIL — ^Second Seris.s. G ^ piieii' 
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pired. The operation as I saw it performed was done at- 
three separate Sprinklings, turning over the corn each 
time, and then leaTing it undisturbed from twelve to 
eighteen hours, according to the weather ; in some cases 
the operation is repeated, and in others not* The water- 
thus thrown upon the grain generally drives out a second 
root, not from the same aperture as the old one, but by 
the side of it, and this blows out the end of the corn, and 
makes an increase in the measure of the Malt; and so' 
very material is this considered, that the workmen, in 
turning the floors, tumble about the wet corn in a way 
purposely to beat off the old root, and in many case& f 
was assured they employ a besom to sweep it off. 

To obtain this increase of measihre is, most certainly, 
one of the objects of watering the floors. Before the wet 
corn can be brought forward to the kiln, most of the 
water given it on the floor must again be worked out of 
it, because if it is laid upon the kiln too moist, it will 
shrink in too much, and thereby disappoint the Maltster 
of one of the objects which he bad in view, the increase 
of measure in the bushel ; and the circumstance of being 
dbliged again to work the water out of the grain, keeps 
it several days longer from the kiln than would otherwise 
happen, but yet it is very far from being so dry and 
floury when brought to the kiln as the Hertfordshire Malt. 

The same object, that of an increase of measure, also 
occasions the acrospire being driven quite up to the end 
of the grain, and very frequently much beyond it. The 
longer it is suffered to grow the more it distends the body 
of the corn, and of course increases the bulk of the Malt. 
In several of tbe.old floors which I examined, I found tber 
acrospire driven an inch out of the grain, and so uneqoiJ 
was the vegetation in many of tlie saoie steiepings, that 
the acrospire was of aU lengths, from upwards of an Inch 
out down into the body of the. graiii. In aany floors. toQ 

the 
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the com was run together in hard bunchy knots, by the 
fibres of the root growing and strongly matting together. 
This originated on the water given on the floors puddling 
in holes, and the corn there getting a larger proportion. 
All this mischievous inequality of vegetation arose en- 
tirely from the water given on the floors, aiid it is more. 
or less inseparable from the practice. Nothing similajr 
a^ppeared on any of the Hertfordshire floors ; and I also 
observed that many of the old watered floors were mouldy, 
much beyond any which I saw in Hertfordshire. It is 
c^led in the west finnery, appearing to be very common 
in those maltings, and it was said, by some, to be occa- 
sioned by the floors not being watered more early. Bui 
this was rather an excuse thar\ an explanation, for it very 
evidently results from the wet corn heating, and being 
afterwards excluded too long from the influence of the 
atmosphere. 

Exclusive of the double root which I have mentioned, 
and which cannot fail greatly to exhaust the corn, I pai<;I 
particular attention to the quantity of root which appeared 
on the grain in mo$t of the floors, and it certainly was 
not less than double tlie quantity which I had observed in. 
tl)e Hertfordshire Qoors ; and this I consider as one of the 
chief causes of the lightness and inferiority 6f the Malt. 

Ih the west, as in Hertfordshire, I entered into con- 
versation with the common workmen, and endeavoured 
to draw from them information on the subject of their 
employment. Most of them maintained that watering on 
the floors was beneficial, but when interrogated as to 
wherein the bene6t consisted, the conclusion almost in- 
variably was, that it was better for tlieir masters, meaiif 
ing that it produced an increase of pleasure. Some of 
them even admitted that they knew of uo other purpose 
it answered, and others could only say that along with 
an increaise it also improved the husk of the >lalt, by 

C g Q making 
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iiiaking it brighter. TBere Was not one, however, who 
tontended that watering made better Malt for a brewer, 
dnd almOsC every individual of them allowed that it threw 
dot more root, and on that aocour^t made light Malt. 

I also enquired of and waited upon several of the most 
intelligent Maltsters, to learn what they bad to say upon 
the subject of watering. Some of them said they had 
inade Malt without watering, but that when so made, it 
tneasured less than the original barley, and the trade was 
this season so bad, that without an increase of measure 
there would be no profit ; they aH- contended for this in* 
i:i*ease of measure, and one of the principal Maltsters de- 
clared he had made good Malt with an increase of two 
bushels in twenty, but certainly the epithet can apply to 
fcuch Malt in no other way than good for sale. The same 
gentleman declared he was making his Malt this season 
t^rithout watering, but the condition in which I found his 
torn on the' floor evidently disproved this assertion. The 
reason he gave for not now watering w^as, that he made 
chiefly fdr a considerable brewer, who insisted on the 
grain not bqing watered ; and the brewer's reason forthi^ 
was s^id to be, that watering so late as the tenth day 
Inade th^ Malt finnery (mouldy), and injured the flavour 
of his ale, It is, however, easy to imagine that the true 
reason of thp brewer was, that watering impoverished 
the Malt. 

The Maltsters all complained of being greatly under- 
sold by whatsis called ship Malt upon the coast, and said 
they h^d heard of many sales below the value of the bar- 
ley and dqty, and they acknowledged that such Malt was 
of a wretched, cjualjty (the expression was ** as light as 
jjtraw") ; and that the injury it received in malting, and 
the frau(ls which occasioned its being sold so low, could ) 
Only originate in the abuse of watering profusely on the 
^ooirs. I ifiet wi!;h nQ Maltsters who venturer) to maib* 
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tiiin that watering on the floors made Malt better for the 
brerwers ; but on the contrary I found bre>wers who were 
making their own Malt without watering it, and precisely 
similar to the Hertfordshire Malt. There were also a 
few odier houses working in the Hertfordshire way with« 
oat watering, though the Msdtsters contended for the 
practice, but alledged, that as they could not water so 
early as they wished, and watering so late as the teutSi 
day injured tlie Malt, they had left it off akogethen 

I found the malt-houses very large, roomy, and spa- 
cious, beyond any I had seen before, and incompai^ably 
Jiiore so than the houses in Hertfordshire ; but notwitfa- 
standing their superior size, they were kept much darker 
and cloler from the external air than the latter, and this 
circumstance 1 consider as very injudieious, and as <Mie 
of the causes operating to produce their finnery or mouldy 
Malt. Several of the old floors were far more decayed 
than any I n^et with in Hertfordshire. 

In the latter place the chief object in the manufacture 
of Malt is weight ; in the west it is an increase of mea« 
sure, and this M'as said to be from one or two bushels in 
twenty. ^ 

The prices of Malt in Hertfordshire were from four 
pounds to guineas per (j[uarter, in the west they were 
said to be from seventy-four to seventy-eight shillings ; 
it is, therefore, evident that the profits on their light infe« 
rior Malts are at least equal to those on the best made 
Hertfordshire Malt, notwithstanding the apparent diffe- 
rence in the respective prices, and this. without consider* 
ing any advantage from frauds or otherwise. It is ad* 
mitted on all hands that in unwatered Malt there is a loss 
of measure, the Malt not yielding the same quantity as 
' the barley. I also understood that at many of tlie houses 
which I visited the frauds of short wetting had been very 
extensively practised, and numerous detections and.pro^ 

secutiooa 
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secfuMons had been bad thereon , and it is impossible to 
donbt that tbese fmuds have been and still are looked up 
to as asource of very productive enaplnment, exclusively 
^i/pnexed to the watering sjrstem. In fact^ notw<ithaand-» 
iog the preference given in tb^ market to the Hertford*- 
sbire Malts, they urge no coon plaint against that quarter, 
or appear to consider the S^Ialtsters there as at all their 
rivals ; but thdy speak of being greatly ii^vred by what 
they call the low country and coast Maltsters ; and they 
all admit titat the inferior priced Malts made tb^e qan 
oqty arise from^ fraud tuid watering, ardmittiog, certainly, 
that' theic own, frauds/, ha^ve .been suppressed while th^ 
oiberft are still going xirn. . ^ 

Having thus had opportunities of perspi^liy examiniog. 
tiie> two diiiiisrent modes > of o)ani|facturing Malt, I can 
now speak more confidently on the practical merits of 
.eaofa. la Hertfordshire tliay ane- endeavouring . to^ pre- 
serve all the substance they possibly can in the Malt for 
the purpose of obtaining* weight, whereas in the We^t 
tbey ave purposely, (kiving the substance Out of thegraio^ 
iii«ovder to blow up ^e.bulk of the MaJt Both objects 
admit of different degrees of abuse. In Hertfordshire I 
eould observe that some of the Maltsters were taking their 
Malt tooeariy to the kiln, and^w^re drying it there less 
pieHectly than it ought,, in. both ceases to prompt,e its 
'Weightw In the west,, besides wasting tjhe corn by ruq* 
mng out a second, jooot:, .the acrospiro wa$ ^aUowed tp 
4ihoot up out of the grainy. in order, that it might spread 
over the hack, and^ ipcrease tli^ measure. It is £^lso ma- 
terial to remark., that the. lighter the Malt is, the less it 
will prc&a down in the bushel, and thereby measure the 
^oro. The Hertfordshire abuse has its lin^its, and. caa 
never extend to any mischievous length \yithopt defeating 
^t»tW; but the w;U£>ritig abuse supports itself by the.emor 
iuA^ieut rising iu^w nearly proportionate ratio. 

Of 
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Of the relative VAloed of iheiretpeetive IVIaks'k wotiUI 
de simple to msdte a qatition ; it is ^en decided by the 
irei^ f>rinciple6 upon wirich the two parties proceed : ^be 
One kibotirs to preserfv the sabstancib of the Mdt, the 
otlier purposely todksipate it. The 'einoldaieitt of the 
former bangs on the specific gravity of tbe coannodi^,' 
and that of the latter on its levity. 

The practice of watering upon tlie floors, I fattmhty 
|iresuflae, ^has never had or can have any oth^r object in 
view than that of the individual interest of the Muitster j 
and as tlie sacrifice which he tnakes in the Hght and im- 
poverished artieto which he manufactures, is a ions this 
falls wholly on the consumer, and* he, very generaUy ^ii» 
the country, knows iict little of the. injury which basbeeit 
done ; all the advantage, without any share in the loss,^ 
rests with the manufactiirer. 

The numerods detections of thefraisds of siiott wettin«r 
auificiently establish their extent ; and the 'gneat qaan^ti^ 
ties of low priced Malts that are stiU brought to market^ 
prove ttmt these frauds are yet in operation ; and iitdeG^^ 
to. any one eonver^ant with the revenue, it isieasy to im»^ 
gine that this must be the case, for it rs well ^known that 
excise traders, who have once shared in the large emohf-t 
men ts of a considerable fraud, will not, even by numer^ 
ous prosecutions, be driven from the practice while tliey 
are left in possession of the same means. It is on this ac« 
count that so many successive improvements are necessary 
in the revenue laws ; as new frauds are developed, .tiew 
legal regulations are become expedient, to deprive the 
unAtir trader of his nefarious means ; and this I humbly 
thihk is the only eflPeetual mode of suppressing the gigaii« 
tic frauds of short welting at malt-house;). » 

That the present legal restriction against watering 
scarcely operates at ail in protectiofr of the revoniie, and 
biit Tory feebly ill aid of tbe commodity, eaonot, I'huiiK' 
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biy coneeive, be doabted. That material fact, that sdl 
fraudulently short-wet corn assumes a false age^ viz. that- 
fif the preceding steeping^ as soon as it is laid upon the 
floor, and that the regulation of such false age is very 
much within the power of the Maltster, fally proves that 
such fraudulent com can be timely watered, under the pre- 
sent restriction, almost with impunity ; and the general, 
practice of watering, which is still so much pursued, also 
shews that the quality of the Malt b not at present withiu 
the limits of legal protection. 

The former restriction of twelve days was much more 
effectual for both purposes, and certainly afforded ail the 
accommodation that a fair and honourable investigation of 
the case can discover to be necessary ; and to sum up the 
whole : although that branch of the subject which includes 
fraud on the revenue be of itself of sufficient magnitude to 
demand strong legal interference in the process of malting, 
yet in my humble judgment, that most improvident waste 
of the commodity and mbchievous injury to the commu-* 
oity, which certaiuly do result from the practice of wa-> 
taring Malt upon the floors, furnish out a case of national 
grievance equally deserving the consideration of the 
legislature. 



Account of the Methods qf making BiHcks. 
By Mr. James Malcolm. 

From his Compendium of Mooekn Husbandry. 

X^ARGE quantities of bricks are annually made in 
ent'parts of the <^unty of Surrey, and particularly near the 
metropolis. The manufacture has of late years become an 
object of revenue, and as such entitlekl to some considera- 
tion ; the manufacture is besides of the utmost import* 
anee to the community, inasmuch as the value and con^* 

fort 
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fort of' our dwellings roust depend in a graat measore oti 
tlie quality of the materials ivith which they are con« 
structed ; and bricks form no inconsiderable part of them. 
I say it is material to us, because if the bricks with which 
our houses are now almost uniformly built are iu quality 
defective, and if the timber be of a similar description ,we 
ought not to place much dependance on the solidity of 
the edifice. < 

Tlie soil on the Surrey side of Loudonris only calcu* 
lated for certain sorts of bricks, and these, it must be god« 
fessed, are inferior to .those made in Middlesex. We have 
neither depth, nor that, pure medium argillaceous subi* 
stance^ \vhich is so essential to form the perfect brick ; 
Me have eitlier too much silex, or, to speak the commoti. 
language^ too itiuch flinty sand ; and the stones ans too 
abundant, large, and too near the surface, which cause the 
bricks to vitrify, and thereby their colour and quality is 
injured ; or wehave a portion of calcareous matter, which 
causes the bricks, after being taken from tlie clamps, in- 
sensibly to moulder away by exposure to the air or to 
moisture; and where it is argillaceous, as in Camberwell 
and Duhvich parishes, it is to that extreme, as to be im- 
possible to be moulded without the assistance of some 
adventitious combinations. What those combinations 
are, which form the several varieties of bricks manufac- 
tured in the county, together with some cursory remarks, 
will form the subject of this pssay. 

Synopsis — At Kennington, at Walworth, at Caniber- 
well, and in Battprsea parishes, ^ye have manufactories of 
bricks, to. a piwph greatpr extent probably than all the 
re$t of the county united. In analyzing the earth which 
h;is beeu generally used, I followed the plan of the learned 
Bishop of LlandafF. Eight ounces of earth taken out of 
(he pit as, they were digging it (Mr. Fentiman's), and * 
moulding it into an oblong square, I placed on th^ bot^ 
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df a Bath aftove in my sttidy, where a constant fire was 
kept for seven day!!. I then weighed it^ and fpahd it bad 
Idst I oz. and |. I did th« satne by that at Walwoitb, 
afftd during the same titu^ it tost Tifearl j 2 ozs. ; that at 
Camberwell lost in the same time ie%i. 4dii>ts,; thatat^ 
Battersea, 2 cos. 6 dttts. In tb6 solution of tbese earths, 
after having '^^p!0§^ thienr to the riiiuriaiic and the ace- 
tous acid 9 it was evident that, besides' a large portion of 
pHt^ argil ^hleh the ^^rth at Cat^bdrwetl contained, there 
wer& dot l^s, than id ^rts m IdO df ii^on, a small portion 
df ^\\6kj and ^bout srx parts in 100 df calcareous earth : 
and U wtH be seen, that the quantity of water which the 
cSay knd the talcai^^Ui ^i^krth held wa'^ considerable ; 
fh>m this I infer, that although the collar of the bricks, 
and tTi^ difficiiltj and consequent e:xpens^ iti moulding 
tfid latter ifks gteady against the manufaoct^Eiiner, yet, as 
t'&the ihaterials', they Verb far superior to the dthers in 
ah ess«fen<ikl prc^pterty, I iiiean durd)ility. Those at KeAf- 
niAgton and W^Worth wei^e nearly similar in their pro- 
diJcts, the latttsf possessing the mo^ argil ; and those at 
Battersea istill more; the earth therefore Imbibfng more 
Uibistur^, crins^trently loses more in bui'ning. 
' The; .moulds used in making every sott of brick for 
building purposes, are ten inches in length, and five in 
breadth; and the bricks when burned u^alty measure' 
nitie inches in length, and four and one ^half in breadth, 
80 that the clamp shrinks about one inch in ten. Sut tbp 
d^ee of conwactidn (as we havQ before seen) which clay 
uiidergoes in being burned, does hot absolutely depend 
upon the purity of the clay ; for as some clky imbibes 
rtore moisture thaii others, if that whicb imbibes theinost 
is hot exposed a much longer time to the frost to divide 
abd'se|)arate its particles, and to the heiait of the sun lo 
exhale its moisture, than that which imbibes less add is 'a 
shwter titcit exposed} it follows, that whife tfie orte wiH 
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be reduced one inch, tbe other Bifiy lo^e two or maee. 
<Aga'tn, tbe beat of tbe ki)Q or ehmPf wi the situation of 
tbe bricks as to heat, iviil vary the dicninutioo of the 
^ubjept to be burnt. It is of consequence therefore, id 
tbe makipg of sound hard bricks, that tbis clay shouki be 
dug two or three years before it is used, in order that it 
may be pulverised ; and the oftener it is turned and in- 
corporated, the better will be the bricks. The earth 
should have sufficient tin^e to mellow, ferment, or digest, 
which will render it more apt and fit to temper ; and this 
operation of treading and tempering ought to be per- 
f prosed more than doubly what is usual, because the good* 
ness of the bricks wholly depend upon the well perform- 
ance of m first preparatioo, since the earth in itself, be- 
fore it is wrought, is generally brittle, full of extraneous 
matter, which requires to be removed, and as it wefe 
without unity and stability ; but by adding small quanti- 
ties of water by degrees to ic, and working and incorpo- 
rating it together, the several parts of it are opened, and 
by being thus exposed to tbe atmosphere a tough gluey 
substaDce is formed, which, without such tempering, 
trea<Kng and beating, could not have been produced. I 
can only compare this preparation of the soil tp that of 
•making bread. When there is a due quantity of water 
put to the flour, and well wrought up together, such 
bread becomes not only smooth and firm, without hating 
eyes or being subject to crumbling, but it eats sweeter 
and mellower, and becomes easier of digestion, afiordip^ 
far better nourishment than such as is over-waterea, 
heavy, and not sufficiently teqnpered ; provided the other 
operations, which belong to the making of good bread, 
such as baking, &c. be properly performed. 

Bricks thui» tempered becon(>e solid, smooth, h^rd and 
durable ; and one brick thus made takes up nearly as 
much earth as a brick and a half made in the common 

H h 2 way ; 
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.way ; but these are light, full of cracks, and spongj, 
owing to the want of due working and management; and 
the mixing of ashes which is now the wni form practice 
about London, and light s^ndy earth ^hich is usually 
practised in the- country, to make them work easy, and 
with greater dispatch, serves also to save coals or wood in 
-the burning them: 

TO BE CONCLUDED IN OUR NEXT. 
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(Autkenlic Communications' Jbr (Ms DepartmcrU cf imr Wwk will be 

thankfully received.) 



A 



On the Cultivation of Flax and Hewp, 



S the interruption of all commercial intercourse for 
the present between Great Britain and the Northern Cojan- 
tries of Europe, will not only prevent a continuance of tbi» 
importation of flax and hemp for the navy, but probably 
render necessary the cultivation of that vegetable on an 
extensive scale in our own country, the f olio wing, infor* 
mation on the subject has been .collected from the Report 
of a Committee of the House of Commons in 1802, on 
Acts relative to the linen manufacture in Ireland, and 
from the evidence laid before them. 

The Committee report, that by an Act passed in tb^ 
Parliament of Ireland in J 778, it was enacted that, after 
the first of August in that year, the collector or chiqf 
o6Scer of any port, into which any importation of flax^ 
seed or hemp-seed should be made, should immediately 
after the landing of the same, and before payment of the 
• bounty, summon and convene three persons not import- 
ers of flax seed, such as he should judge best. skilled in 
flax-seed ; to whom he was thereby req^iired and em- 
powered 
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powered to administer an oath that they would to the 
best 6f their capacity, give full and true judgment in re- 
spect to the soundness and quality pf such flax*seed and 
bemp-seed as shall be produced to them, and declare in 
like manner whether the same was or was not fit for the 
purpose of sowing; and tha^ the said collector or chief 
officer should produce to the said several persons such 
cask or casks of flax-seed or hemp*seed as should be im- 
ported, and that the said persons should report their 
judgment thereof to the said collector or chief officer, in 
writing, with their names subscribed thereto ; and if in 
the said report two or more of them should declare that ' 
they had viewed all and every cask of such flax>seed or 
hemp-seed, expressing the number exhibited to them^ 
and that they were of opinion the ^ame was clean, and of 
sound and good quality and fit for sowing, the collector 
was required and directed to brand or otherwise mark, at 
or near the bung-hole, each and every of the said casks, 
with a mark expressing the year and month the same 
should have been so inspected and approved of by the 
said persons so summoned and convened as aforesaid ; for 
every which brand or mark, the sum of sixpence per cask 
and ho more was to be paid by the importer to the said 
collector or chief officer so marking or branding the same ; 
and that no bounty granted by any laws then in being 
should be paid to the importer of any flax-seed or temp- 
seed, which had not been first inspected, reported, 
branded, or marked, as aforesaid. 

They also report that by an Act of the same Parlia- 
ment, passed in the year 1780, all bounties and premi- 
ums were revoked for any flax-seed imported into Ire- 
land ; but that by an Act of the year 1784, which recited 
the Act of J 778, it was enacited that in future, in order 
to prevent any bad seed, which should be imported, flrom 
being sold for sowing, whenever any two of the said three 

persons 
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persotis ^mmoned by the coliactor or other offioer, pur- 
ftutnt to the provision in the said Aet, to view any ilax^ 
seed or hemp-seed, should not report their opieioQ that 
theseoie was of sound quality, or Bt for sowing, the sai^ 
seed, and the casks in which the same was contained » 
should be detained in the King's M^res till the first day of 
July next following the iniportation thereof, and sbouki 
then be delivered without fee or reward to the ipaporter^ 
upon his giving sufficient security to the collei:stor or 
other cfffi^ser, that the whole of the said fiax-seed should 
be exported or made into oil in the said kingdom bjefore 
the first day of February next following ; and if the im- 
porter or importers should not give such security before 
the^wenty^ninth day of jSeptember next following the 
first day of July as aforesaid, such fiax^seed or hemp- 
seed, and the cask or casks tvhereiri the san^d was con- 
tained, should be sold by public auction to the person 
who should O0er the highest price for the same, and enter 
into like security ; or ^oqld be publicly burned or other- 
wise destroyed on failure of a bidder or bidders, who 
dy>utd give such security. 

Tiiey farther risport that by an Aet of the same Parlia- 
ment p^^ejd in 1797, reciting that fiax-^eed and hemp- 
seed which had been regularly branded at tlie time of im- 
portation, as being sound afid fit for sowilig, had been 
afterwards sold or exposed to saje, although such seed 
might after the branding thereof, fr^ni age, damp, or 
other injury, have become unsound and damnified, itw4s 
enacted that it slmild and might be lawful for any inspec- 
tor, general, or inspector or other oflpcer, acting under 
the trustees of the Linen ^Qard, to ex^imiue as often as 
be should think necessary any cask containing Aa-;c^e€id 
or hemp^seed, although the same should have been i9o 
branded : and if the seed Contained in any such cask sha^l 
}^ found unsound, damiufied, mi^ed/ or in any way un- 
fit 
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fit for sowing, to f«q«iii^ ifeitimy t6 be gtv«ii tlM iho 
same ^houtd not be soMrn or tfold fdr Botving^ bat bo madd 
up into oil, of exported from the iaid kingdom ; and if 
any person sbali refuiie or prefteitt ^tiy flax-seeld or bemp<** 
^eed fVom being so examifi^d, or should afV^r such requi- 
sition made, atid until security siboald be git^en^ flell er 
di${)o^e of, or sutler to be soM or disposed 6f in any way^ 
any part of socb seed, and ^ould be cofivictdd thereof 
ttpon oath before any magistrate, he or she nbtill forfeit 
the siWn of tweftfy shillings for every buslh^} or part of a 
bushel dO s6ld 6t dispo^d^ or perMtted to bt %(AA or ^tt** 
posed of^ and aH the ^e^d remaining, toucbihg wbiek 
such requisition shkll hav^ be^ft toade ; Md the cask or 
casks wherein the satn^ is contained shall be forfeited. 

It is stacted by Mr. Charles Duffia, inspector-general 
of linen manufacture in Leinster, Munsttr, and Con- 
itaught, in his evidence, flhftesred to the repoff, that it is 
bis ddty to go rodnd the tht&^ Prmne^s onoe a year^ 
and as often «ei tb^ Board rOQue^ts, to ftiiake his report 
upon the grbwih Of flax, and to Ihspect into the condiiiOt 
of the c*olinty inspector's ; that hb has freqUiently fovmd' 
ikx-seed, tthich had been branded Ob tho quay of Dublin, 
and Tthicb hlid b6eh imported from the Nortfai^ro ports of 
America, very unbound and unfit for so'w'ihg, but that 
prevrotis to the Act of it9^, he {Possessed n6 power to 
[inevem its bdiog fjoW for that piirpbse, and could only 
warn iht piopfe fforii'btiyifig Jt ; ahd that he suggested 
riliS defect ill l^iy6 to'the then ChaOcellbr of the Exche- 
quer in Irelahd, iti eot^sequende df Which Auggestibn this 
Act was pats^d. He stares that, whebever unbound seed 
be sown, the ctops are uniformly defective, artd thit this 
was miore espeetally apparent in HM, irhefi some flax- 
seed was sown ib Ireland, before he dtscoVered the cir- 
cuhistance, ivbich had been rej^ted by the inspefctors of 
Scotland. He gives it as the resuk of fats e?cperienee,' 

that 
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that the fresher the flax-seed is, the more oil there is ill 
it, and therefore the better calculated for vegetation; 
the older being in general dry, and less fit for vegetajting ; 
and that when the seed is mixed, part old and part new, 
tlie crop will consequently be unequal in height, and the 
shorter part will in general be lost. He remarks that it 
not unfrequently happens that bad seed is put into hogs* 
heads in the interior of the country, which have been 
branded and contained good seed on importation, and be 
tliinks seed frequently injured by being kept four or five 
months in a damp storehouse. The average quantity of 
fiax-s^ed imported into Ireland between 1792 and I802r 
i& said to be between 41 and 42,000 hogsheads annually ; 
and he observes that every hogshead of flax-seed will sow. 
one acre and three roods Irish measure (w)iich is equal to 
one acre,' onp rood, and twenty-four perches English) ; if 
gcKx} seed, it will produce 84 stone on an average of rough 
flax fit for the batchel, which at a moderate price would 
sell for 42/< ; but in the bands of a manufacturer is of 
Biuch greater value, as it employs thp women and chil- 
dren in the autumn months preparing it for spinning, and 
the remainder of the year working it up into yarn. After 
descanting on the important difference in the crop be? 
tween.good and bad seed, Mr, Duflin conceives the best 
mode of preventing the evil arising from sowing bad or 
damaged seed, to be a rigid inspection Qn importation in 
the first instance, and afterwards by inspecting^ in tho 
months of January and February of every yeajr, all the. 
se6d remaining from the importation of the preceding 
season; for, though American seed of the former year 
may produce a good crop if kept in a dry stove, y^t 
Dutch will not, unless started out of the hogshead, as the. 
bogsheads in which Dutch seed is imported are old wine 
vessels, the lees of which destroy the vegetative quality of 
the seed ', and that from Memel is even inferior to Put^b, 
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Spenfication of the Patent granted to William Chapman, 
of the Town and County of Newcastle-upon-Tyne ^ CivH En^ 
gineer ; Jbr a Method 0r Methods of reducing the Wear^ 
and prolonging the Duration of Ropes used in drawing (f 
Coals or other Minerals from Pits or Shafts of Mines* 

Dated April 8, 1807; 

With a Plate; 

A O Jill to tvHom these presents ilhall come, &c. 
Nt)WKNOWYE, that my mfetlibcLor methods of reducing 
the wear and prolonging the duratioti of ropes iwcd in draW* 
ing coals br other minerals from pits or shafts of mines, are 
principajiy of use where gre^t quahtities are to bis drawn 
from deep pits in a short pei-iod of time, arid where steam- 
enginei arc made use of.*- This methods are independent of 
each ether, and may be uied either together or separately ; 
they arc simply as follows • that is to say : firdt, the re- 
ducing the shock arising from suddenly putting the basket 
or tub &( coals or minerals in motion^ and diminishing the 
. Vol. XII. — Sbcond Series. I i effect 
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effect of any other shocks which nfiay be received during the 
ascent or descent of the coals or other minerals, or of the 
empty baskets or vessels in which they are or may be con- 
tained ; and secondly, in causing the rope to wear more 
equally throughout from end to end, preventing its fibres 
being torn or deprived of their elasticity, by the rope being 
kept in full stretch round the winding barrel after ceasing to 
suspend the weight raised. 

In the deep coal-mines of Northumberland and Durham, 
baskets oT about eight hundred weight of coals are frequently 
drawn up with a mean velocity exceeding ten feet per se- 
cond, and the lifting of the coals and baskets Is alniost in- 
stantaneous ; the shock is therefore considerable in starling 
the loaded basket or corf, as it is technically called, and it 
is also great \vhen the loaded corf chances to strike under- 
neath the light one, which from its size and the quantity of 
iron in it, generally weighs near two hundred weight ; con- 
sequently as they approach each other with a velocity fre- 
quently exceeding twenty feet per second, the shocks they 
give by striking each other shorten the duration of the ropes. 

My method of remedying the evil arising from these or 
any other sudden teftsions of the rope,, is to cause the puU 
lies over which the rope passes 'immediately above the pit, 
or any pulley in the approach to it, to recede and slack out 
the rope on its receiving increased tension, and to return 
when the tension is lessened. ' 

If puliies in the approach be used ^s by Figs. 4 and 5, or 
by any other mode, then those over the pit may be station2uy 
as they are at present, and the moving pulley may progres- 
sively lift or lower a chain or series of weights, the whole 
af them equal to or exceeding the greatest gravitating resist- 
ance^ On this principle various modes n^ay be used to aii<» 
swer the end^ but these e^ampl€;s are sufficient for aay me- 
^lianic: where the puUies suspending the. ropes oyer the 

pita 
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]Htaf ttt made to descend or asceiid according to circom- 
stances, tKcy may be suspended from or ^ustsiihed on any 
thing Piastre, either of metal or wood ; or tfjey may be coun- 
terpoised* by a weight on a spiral, or by a series of weights 
capable of resisting the varying pressm^e on 'the pulley, and 
of giving way. or receding on receiving a suddert inipulse, 
sb as to divide and reduce" the effect of the shock ; or the 

' springs and weights may be combined in these and in other 
instances. 

The explanation of Figs, i, 2, and 3, wiTl be sufficient 
to shew any mechanic the means of carrying this methocf 
into effect, and enable him to vary it according to his -plea- 
sure. 

Another method of reducing the sudden shock on the 
ropes, and which may either be used separately or com- 
bined with tbe prededing, is to give motion to the rope* 
wheel or barrel by the intervention of strong springs, eitbet 
by the afxis being in two parts connected by sprhigsf and 
coupling bar, or by the wdeel or barrel turning on ah axis, 
and being held by springs fixed to it, which on ainy sudktea 
»%ock will suffer the wheel momentarily to have its itiotion 
r^tarded^ or to move, through a lesser arc or portioif of .a 
circle tfaah the axis which follows the uniform nlotion of 
the^engine. These methods are explafncfd in Pigi^. 6 and 7. 

My method of causing ropes to wear mbre eqtially 
throtighout from' end to^ end, when employed in raishig 
tntnerah up a pit or shaft where they are drawA 0ver a 
iheave or pulley, to which case only it extends, differl 
from the* ordinary method in which two separate ropes 
atfached* to tfaie rope-barrel pass each of them over a puf« 
ky, one winding upon the rope* barrel whibt the other 

' ii/ uhwrndlng from- it; in pjace of whi^h I piaJis thift tw^ 
ends of the same rope each over its se()arate putfey, 96 that 
one end is at the top whilst the other is at the bottom of 

1 i 2 the 
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the pit ; and the bight or loop of the rope going to and 
from the pit over the two puUies is passed over a grooved 
wheel, or round a rope-barreli so that when at work no 
part of the rqpe is statipnary on the wheel or barreh If 
tfie vrope be only passed over a grooved wheel, it should, 
to prevent its slipping, he pressed or held down by one 
or njore holding roljers, as shewn in Fig. 4. But if 4 
barrel be used, alqng which the rope may travel towards 
both ends as it winds or unwinds, then one or more turns 
of it may be taken round ^he barrel, and holding rollers 
may either be used or dispense4 ^ith, as ^ircumstanfes 
may point put. 

Explanation or the Figure^. 

Fig. 1 (phte X.) is a ground plan. P is the pit up 
ivhich the minerals are drawn; .^ and^ are the sheaves or 
pullies over which the ropes pass, on which ti^e minerals 
pr vessels poqt^ining theni are suspended*; n is the Ifinding 
place for the minerals ; and B the harre), round which the 
rope has one or more turns sufficient to prevent its slipping. 
The abpve references are applicable to all the other figures^ 
Fig. 2 is an elevation (as seen from the side V in Fig. 1) 
pf the pqllies and frame with* the machinery to reduce 
the effect of spdden shocks by means of the pullies t and 
y lowering and rising according to the tensions of the rppes 
passing over them* Thesp pullie^ are each fixed on 4 
separate moving frame, capable of traversing up or down 
the uprights of the great frame, at the heac) of which are 
m in, the wheelsT^r sheaves, over which p^ss the chains of 
ropes that communicate between the moving pulley and 
the springs or weights that are to counterbalance the varying 
pressures oh the ^pulleys x and y^ In this instance $j>ring« 
and weights are combined. 
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Having determined the extent of motion which the 
puUies are to pass through between the two extremes, one 
Qf which is when the loaded corf/ is just landed and the 
rope slackened out by reversing the motion of the engine^ 
l«z. the position of the pulley^, in which the highest of 
Series of weighty w w \% landed over the others. . The 
iippier^ost weight should barely be more than a counter* 
balance to the weight of the frame, pulley, wheel, and. 
portion of rope bver it, so that when the empty corf is 
thrgwn down, which it often is for a height of ten or 
twelve feet, it will cause the sheave to give way, by acting 
first upon the double springs s s^ and then upon the upper- 
most of the series of weights; also in its passage down, as 
the rope increases in weight, it will lift more of the series of 
weights, so that if the loaded corf chance to strike Under 
the light one, these weights, by returning, will ease the 
shock at the same time that the loaded corf by the increased 
resiittance upon it will abate its velocity, by lifting more of 
the vfttf^tw w th^n it ka$ in cpunterpoise at half its ascent. 
The pulley x is supposed to be near its , greatest descent* 
which is at the moment the loaded corf receives the shock 
of tlie rope which raises it from the ground, in which it 
will descend any determined spape, according to the dis« 
tance at which the counterpoise of the whole pit^rQpe, and' 
that of the pit^rope and loaded corf conibined, are placed 
from each other, and so much further ^s the intensity of 
the shpck requires ; because the last of the weight may be 
SBoyed from the ground, as it will be sui&cient that the 
whole of thetii be spperipr tq that of the loaded corf, and 
pf the rope from the pulley to the bpttom of the pit, in* 
elusive of the pulley and frame. 

B is the rope-barrel, which here is shewn out of its 
position to prevent the drawipg appearing complicated ; the 

rope 
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vmae has one torn round the barr^, and has traveled t0 «ne 
eqiof ky R ^ being the part which has raised the cc^ t^ 
iife t6p% and R x tht other, which iti raising the nexf 
COfHE will trarel towards tbeopposite end of fbe barrel. 

^*S* 3 IS 3 si<^^ elevation of the two preceding figure*, 
in which the letters of reference are the same. 

The frames carrying the {bullies Ji^ and y may \\v^e A 
9M\ wheel on ea(;h end of the axis of the pulley, o¥ 
siaadi wheels on any proper part of the sliding frame, to 
pass up and dow'n in a channel, so as to'prevent friction. * 

JFig. 4 is a side elevation, and has the same refCTenc^s 
a« the preening; the only difference being, that in plliitid^ 
ef the pulley x descending or ascending according to ttift 
variation of the stress on the rope, the intermediate pulley 
to wfaich the weights are attached ascends and descends as 
eircurastances require, the rope passing over the pull^ 9 
to give it a direction for lifting the weights on f; aund 
likewise, tlrat in place of the rope-barrel a grooved wheel 
W issbewn, with two holding rollers H H to press it into the 
groove. The lower of the rollers is pressed upwards by 
a lever and a weight at Che opposite end. 

^^S* 5 ^^ ^^^^ ^ ^^^^ elevation, in which, in place /of the 
puHey X performing the necessary movements, theyal^ife 
produced by the retiring or advancing of the pulky « fr^om 
or to i, its stationary position when the corf is landed. The 
diawihg'shews, that the frame supporting the pulley z moveft 
upon a centre at ^, and is sustained in its different positions 
by the chain or rope ir, which may either pass over a pulley 
^at df and raise a series of weights, or wrap round a barrel 
having. Upon the same axis a spiral wheel sustaining a 
weight, which increases its power hy its progressive increfi^e 
of distance from the centre it moves on ; or the weight 
may be suspended from the barrel, and the rope b c 

be 
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be attached to the spiral, as shewn in the plan. One of 
the most simple, and in many instances a sufficiently perfect 
inethody is, to fix each of the puliies to the end of an 
elastic piece of timber supported in the middle, and the 
opposite end attached to a weight a little superior to the 
weight of the full corf' and greatest length of rope, each 
end being pro(>erly tapered* 

As it is ineligible to alter materially the line of suspension 
of corves or buckets, it is necessary, if much vertical 
motion be intended to be allowed to the puliies, chat the 
TOpe l)e prevented getting out of it$ vertical jiiosiiion; 
which may be Aofkt by a roller or sheave below the puliies, 
as shewn by x-^ Fig. $ ; and with this precaution the outqr 
eods of the elas.tic beams may either lift a series of weights, 
or a weight on a spiral. 

In any of the preceding instances the rope or chain which 
lifts a series of weights, or one weight with the interyett-^ 
tipn of a spiral, may be attached to a sheave or barrel, con- 
nected with a loaded lever on the same axis ; in which case 
ttns stress on the chain or rope would be increased or di* 
mims^hed according as the lever became more horizontal or 
veriipal during the motion of the barrel or sheave, which 
generally should be limited to less than a quarter of. a circle. 
Also the pui'pose of producing a diversity of resistance on 
ihe pit-ropes, with uniformity of weight of counterbalance, 
may be obtained, by placing the two wheels o and x, in Fig. 
.4, at a considerably greater distance from each other than 
the diameter of the wheel ^ on which the weight is^ suspend* 
ed i as by this means the two parts of the rope which raise 
the wheel t will pull more and more obliquely as the latter 
rises. 

In witness whereof, &c. 
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Spccificadan of the Patent granted to . Joseph Astley, of 
Borrawstounness^ in Sept land ^ Qiemst : for Improvtmmts 
; in tKe Manufacture of SaL Ammoniac, • 

Dated July 28,. 1807- 

JL O all to .whom thfese. presents shall corae, &C« 
Now KNOW YE, that in compliance with th^ said proviso, 
I the said Joseph Astley do hereby declare, that th(j nature of 
my said invention is described in manner following; that is 
to say : I prepare^the salt called muriate of magnesia, or the 
muriate of alumine^ or one or other of the metallic muriates, 
or any of the combinations of muriatic acid from which the 
acid is capable of being disengaged by heat. What I com' 
monly employ is the muriate of magnesia, which may be 
procured in different ways, and very easily and economically 
from the mother liquor, of the salt-pans, called bittern or 
^alt'Oil; the other salts contained in this being separated by 
evaporation and crystal lisation. 

I use the muriate of magnesia prepared by thfs or byan]r 
other process, or any of the other articles above-mentioned^ 
either in a liquid or in a solid form. In the former way I 
cause animal substances of all kinds, or such vegetable or 
mineral substances as afford ammonia or volatile alkali by 
distillation, to be impregnated with liquor holding any of. 
the said salts in solution ; which liquor I use in proportion^ 
varying according to the particular kind of salt employed, 
the degree of concentration of the liquor, and the nature of 
the animal or other substances to be impregnated, the object 
being to obtain the acid and alkali developed in the sub- 
sequent operation in proportions approaching as nearly as 
possible to mutual saturation^ 

I afterwards dry the animal or other substances thus im** 
pregnate4 on a heated floor or otherwise^ and either distill 

them 
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them by the heat of a furnace in a retort or still, with one of 
more receivers adapted to collect the products, or else burn 
them in a kthd of furnace or kiln (which may be variously 
constructed), the products of the combustion being collected 
in chambers or receivers adapted to the purpose, which 
chambers oir receivers must have an opening or vent to 
maintain the current of air nec'essary for the combustion. 

The previous drying is not an essential part of the pro- 
cess, and in some casei may be dispensed with, though it 
will generally be found expedients 

Where I use the salt in a solid form, that is, either crystal* 
Ksed or dried by evaporation, the process is merely to mix 
h in su^h state with the animal or other substances, and 
proceed as above. But I find that the object is effected 
more easily and completely by usihg the salt in tl^e state of 
solution* 

Or, instead of impregnating the animal or other substan- 
ces themselves with any of the saline matters above de- 
scribed, I cause substances of any description whatever, 
(provided there be nothing in their nature rendering them 
chemically or mechanically unfit to serve as vehicles for 
, such purpose) to be impregnated with such saline matter, 
and treated as above' described along with the animal or 
other substances : the fundamental object of all thes^ pro- 
cesses being to present the acid and alkali to each other in 
their nascent state, as they are respectively developed from 
the said saline matters and the animal or other substances by 
heat : — by which means we obtain, on the one haitd, a 
more complete decomposition of the said salts by help of 
the dtvellent affinity of the ammonia ; and we prevent in a 
great measure on the other hand the destruction of the alkali 
by combustiofn> which would otherwise occasion great loss 
in the'burning/of the materials. In all the processes here 
described the product is the same, being muriate of ammo- 
./.VJoL. XII. — Second Series. Kk nia, 
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Qia, or s.9l-ainmeniap, p^irtly dry ?^nd. partly m solu^on, 
which k afterwards to b^ crystalU&ed and sublimed aecoidr 
ip2 to the ordinary ptocesses;, or which may he used for 
9Qme purposes without undergping these subsequoot opera* 
tions. 

It m^y be proper to state that; I do not here lay dadm to 
the exclusive privilege of procufiog muriatic acid firom the 
salts above-mentioned by distillation, as it has be^a long 
If^nown to chemists that several pf them are docompo^aUo 
by heat. My claim is to the modes of eSectipg this decom** 
position as here explained, which will be found tQ.po99ess, 
besides the advantages alrea^iy ipentiooedi that, of avoidini; 
l{he inconveniei^cies with which; the operatioii. of d^sliUtpg 
^e muriatic salts in qu.estiQn {particularly tbd^ murialfi a( 
ipaaguesiia) by themaeHes is aiwa{y$.a^qf|d€;^• 

In witness whereof, &c. 



Specification of tkc Patent granted to John Phillips, oJ 
EastJionehousej in the County of jQevon^ Stone-mason and 
Sculptor ; for Improvements in the Construction of Tinder- 
Boxes ^ whereby they will be rendered more us^ul, than they 
at present are, part of which may be applied to other useftd 
Purposes* 

Dated February i2» 1806. 



With a Plate. 



To 



all to whom these presents ^U tom^^ &Ck 
Now KNOW YE, that in compliance with thQ said, proviso^ 
I the said John Phillips do hereby declare that ny said in* 
vention is described and, ascertained by the drawiiogl^ and dc« 
scriptions thereof hereumto apnesiLfsd. 

BxjPXykMA« 
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E^^PLANATJON QF THE DRAWINGS. 

Fig. 1. (PUte XI.) repr^fteats the tinder-box, thehottooi 
of which is made as these articles generally afe, 0)ccept the 
steely whic^ is here £astehed t9 the damper as at A. 

Fig. 2 shews the top of the tinder^^f which may be 
a little tursed up at the edg6, as at e e^ Fig. 4, and fo 
which is fixed one, two, or tnore wires, or other prqpar 
substance, as may be found convenient, as BB, F&g. g, 
which slide up and down in tubes attached to the out- 
side of thb hollow cylinder or other formed screen- made 
of glass, horn, or other transparent substance, as C C, 
Fig. 3, and N N N N, Fig, 4. A bottom of *tin or other 
substance must be attached to the sanie, which must be 
perforated as at D, Fig. 4, so as to let a candle go throu|^ 
ih€ same, and rest on the top of the tinder-box at £, Fig,^ 4 : 
which candle may be there confined by one, two, or Biof^ 
poiiit«, similar to what is called a save-all, or by a shprt, 
Mlcket^ &c» The transparent scrqon may have a doQr, .9^ 
abbwn at F, Fig. 4, and at G, Fig^ 3 ; or the door in ik^ 
fide may be omitted as at Fig. 7, and then two hoHow ttdm* 
parent screens may be applied as P Q, the..one.*shiall^ ihaA 
the other, connected at the bottom s& as to bold water^ 
spirits of wine, or any transparent liquid* which will cause 
when the candle burns within, as at'T, a steady and good 
light. In consequence of the transparent screen being at« 
tached to the top of the tinder-box or bottom of the candle- 
stick, with a hole through th« bottom of the same, the size 
of the Q](tidle to* be burnt therein, as at D, Fig. 4, and U» 
^^S* 7t the candle is prevented from cat<^bing or setting any 
Aing on fire which may be placed near it,: and a long candle 
may be burnt therein by means of the wires sliding in the 
tubes, as a( Figs. 3, 4, ^nd 5 ; and the tubes S S S sliding 
on the wire* W W W, Fig, 7, ther upper p&rt of the candle 

K k a being 
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being confined by the bottom of the tr.ansparent screen, 
without the possibility of its falling against the same, form- 
ing therieby a very safe candlestick, &c. for walrehouses, 
shops, &c. &c. 

The transparent screens irtay be mounted witli tin, or 
any other fit substance, and cut at top, as re[^e^eoted 'af 
H H H, Fig. 3, or any other way that ifiay be found pro- 
per ; and a top fastened to the same with a hinge, as at I, 
which when turned down as here represented, any thing tan 
be heated thereon ; and wlien turned up, as at Figs. 4 and 5, 
the candle or lamp will be completely screened, so that it 
inay be carried in the bpen air, &c. &c, 

Fig. 5 also represents the candlestick, tinder-box, &c. 
with the wires shoved up the tubes, and fitted for the pocket, 

Sec ' ' ." r .' . ft. ,.'j: i- 

• Although it certainly will be more generaHy useful when 
the tihder-bdx is attached to the bottom, yet in many in- 
stances the upper parts, Figs. 2 and 3, may be used to ad- 
vantage without Fig. 1. Sometimes Fig. ± (day also be 
omitted, and' Fig. 3 only used, without its bottom perfo- 
rated in the centre, as is necessary in other instances. Or 
Figs. 3 and 1 maybe used,' and only Fig. 2 omitted; and 
either candle < or oil may be burned in either, according to 
what circumstances may require A tin tube in some cases 
will be (bund useful when fastened to the top of the tinder- 
box or bottom of the candlestick, &c. as at K, Figs. 2 and 
3, which being' nearly filled with water, or a spring fixed 
therein, a candle put therein will rise as it burns and be al- 
ways nearly at one height. Instead of tubesy wires, &c. some 
may be made to slide like a- microscope,- and then the bot- 
tom part may also be cased with glass or other transparent 
substance. 

Fig, 6 is bere inserted to shew that they may be made of 
any form in tlie bottom, &c. according as utility or fancy 

dictates; 
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dictates ; and L L L to shew that air may be admitted from 
the bottom in whatever quantity is found to be necessary^ 
by means of a piece of tin or other substance, punched or 
cut in this or any similar form fiiced on the bottom of the 
transparent screen, which bottom should always be punched 
or cut exactly similar ; and a knob being fixed, as at M, it 
may thereby be turned so as to cover all the holes, or as 
much of them as is convepieht. Air may be admitted also 
from the sides if required, as at W, Flg,^ 3, 

Fig. 4 shews the transp'arent screen, drawn up to Its full 

' length, to shew that the wires and transparent screen should 

be nearly of one length. There should be a knob, or a kind 

of a bead, at the lop of each wire, and the bottoms of the 

tubes should be a little turned in, or have a small bit of solder 

fastened to them, or a small round bit of tin with a hole 

punched therein, exactly the size of the wire, but smaller 

than the head thereof, to prevent the wires being drawn 

entirely out : the wires should be a little bent, which will 

form a kind of a spring, and prevent their sliding too freely ; 

or any other kind of spring may be applied that is found most 

useful. 

O, at Fig, 3, represents a nut and screw fixed to the bot« 
torn of the transparent screen, going through the nut and . 
one side of the tiibe, and meeting the wire, thereby prevents 
the screen from falling when a weight is fixed on the top* 

The handle Fig. 5 is represented oh top, but any formed 
handle that is found necessary may be applied to the sides, 
&c. ; and any other ornament, &c. &c« may be added that 
may be thought proper. The top may be made to take off 
and on by means of a hinge ^y^ ^igs* 3 ^i^d 5, and a kind 
of loop and catch gh^ gk, or by any other way that is found 
to answer the purpose. Mirrors placed behind, as at ttt\ 
Fig. 6, will have a good effect, and throw the light forward, 
rendering it very useful for the light of gigs, coached, &c« 
la witness whereof, &c. 

Obs£&« 
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O^IS^I^VATIONS ON THE PRECEDING SpECIIICATXON 

J^Y:TH« ?ATENTEE. , 

I 

The advantages peculiar to this invention are, First, as a 
tinder-box, the steel will be always at hand/ and having the 
transparent screen attached to the top of it, is another great 
accommodation ; thereby rendering it a very useful article 
for the pocket, &c. &c. Secondly, as a dumb nurse and water 
candlestick, &c, any sized article can be heated thereby, and 
a candle pr lamp burnt therein will give all its light to the 
room, &c. without any kind of danger, at the same time that 
it beats whatever is placed on it. Thirdly, as a lanthorn» 
more than three times the length of candle can be burned 
therein than can in any other of the same length, which will 
prevent the frequent necessity of. the disagreeable aod 
wasteful practice of cutting the candle; the candle is also 
prevented from the possibility of falling against the glass 
or horn, whereby of course many accidents will be pre- 
vented; neither will there be a bit of candle wasted, as is 
frequently the case with other lanthorns by bijiraing down 
in the socket, &c. : in this it will burn and give proper light 
till nothing but the snuff or wick remain. Fourthly, as a fire 
preventing candlestick, by which is avoided the danger of 
3parks flying from the candle, and of curtains, cloaths, &c. 
communicating therewith, rendering it > thereby a very safe 
^nd desirable article for shipping, warehouses, shops, 
manufactures, passages, bed-rooms, nurseries, atid for 
every purpose where a candle or lamp is ever used. 
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Sfiec^caiiMirf ihe Patent granted to Jobn Wiillmms^ qf 
CsrnkiU^ in. the City of London^ Stattmer ; for a new Mode 
of covering and inclosing aU Kinds of Carriages* 

Dated December 9^ 1807. 

JL o all to whom these presents shall come, &c« 
Now KNOW YE, that in comptiance with the said proviso, 
I the said John Williams do hereby declare that the nature 
of my said invention, and the manner in which the sstme 
is to be performed, are particularly described and ascertained 
as follows; that is to say ; I construct a moveable frame 
Qt cover, capable of being disposed between grooves or 
within a ceil or space in the body of the carriage, and of 
being drawui up by one or more straps or webs, suitably 
dhposed, so as to act nearly in the manner Qommonly 
adopted with regard to the glasses or blinds of carriages ; 
and I do accordingly dispose and fit up the said frame or 
cover in the method here mentioned and described. And 
I do make the said frame or cover of any fit and proper 
materials, and put or make therein windows or apertures 
when or if required ; and when the materials thereof 
are inflexible, I do make the same of such a form or figure 
as shall be capable of mathematical description about a real, 
or imaginary axis ; that is to say ; I do make the said form 
or figure spherical, spheroidal, cylindrical, or of such other 
description as shall in its own nature have reference to an 
axis. And I do make my carriage, or the grooves, spaces, 
of other receptacles therein, and into what the said frame 
or eover shall be intended to slide, of a correspondent 
figure, adapted to the purposes hereinbefore mentioned. 
And farther, I do make the said- frame or cover of any 
desired mtgnituide, with ends or sides, or in , such other 
manner as shall cover either part or the whole of the- 
carriage in such places where the same would otberwhe 

have 
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have remained open and uncovered ; and I do by stops, 
piDS^ or boles in the straps* oT- webs hareinbefore mentioned, 
or by other fit and obvioirs methods and contrivances, pro. 
vide that the said frame or cover shall and may be drawn 
out of the said grooves, spaces or receptacles, in greater 
or less degrees or quantity as may be needful, and fixed in 
the positions so obtained. And farther, in other .cases in 
the practice of my said invention, instead of making mjr 
cover of inflexible materials, I do make the same of small 
rods^. bars, or pieces of wood or metal, and joined side- 
ways together, either by. tying, or sewing or gle wing the 
same, to. a cloth, or otherwise to. each, other, as hath been 
done in the covers of writing-tables, and some other articles. 
And in this method of structure it, is not necessary that tbe 
grooves, cells, spaces or receptacles in the carnage should 
have a $£ure referable. to, an. axis as aforesaid.: because the. 
said cover may evidently be disposed in various , different . 
kinds of receptacles, which it is unnecessary to describe, 
because sufficiently obvious to every competent workosan. 
And farther^ I do, in other ca^es, make my said cover of 
cloth or other flexible material ; and, in this last mentioned 
construction the disposal of the.same in the body of tbe 
carriage, and the use and management* of the saraei vill 
re()uirie and a^mit of ^ other variations, which are ralso suffi- 
ciently manifest. And in every case wherein, the said cover 
is or shall be ma^ie of materials more or less flexible, it will 
be needful that certain leaders or supports should be pro- 
vided and made, in order that the same may be held and 
secured in its place when in use. And, lastly, I do decljgre 
that my said invention is applicable to alll^jinds of carriages 
or vehicles for conveyance, either by land or by. water; 
and that the same, may be niade i|n various elegant forms %i 
sUghter or stronger materials, . as may be required, and that 
in its own nature is very durable* 
In witness whereof, &c. . . 

On 
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On some Chemiiol Agencies ofEUUrUity. 
My HuMPHliT DavT) £isq. F. R^ S. M% R^ L A. 

(Concluded from t^age 2^4.) ^ 

V. (h the PiassagiB »fAiids, AUalkt, df^ ifiiutt 'Subsumeis^ 
ihirv^ ifAYums latiNuiiing Ckmkal Hkmttuk, iy mtai^s 

§f Electricity. 

AS «eid and alfeaUnt lobvtMiees, dicing Ui« tinie of tbeir 
electrical transfer, fMtsed through w«ierl:oauimtig vegedbie 
Colottts without aflPecting theai, or apparently- combUiing 
vridi them, it immediately bteaioe an object of inquiry » 
whether thdy would ttot likewise pass through chemical htefi. 
stnia having tttrooger attiactioss for them ; ahd it seamed 
reasonable to siqipos^ tint the same power which destroyed 
elective afinity in the vicinity of the mtullic points, would 
iiluewise destroy it^ or sniqpdnd its (^raiion^ throughout the 
whole of the circuit* 

An arrangement was mode of the iame vessds atad appa- 
ratus employed in the etperimeol on the solution 6f muriate 
of soda and sulphate cS silveri pi^ 1104% Solutido of sul- 
phate of potash was placed ih contact With the negatively 
electrified point, pure water was |>laccd in contact with the 
positivdy electrified (xnat, and a weak soltitioii of aknmonia 
was made the middle link of the conducting chain i so that 
no sulphuric acid could {iass lathe positive point in the dis- 
tilled water without passing through the s^ution of am* 
moma« 

The power of 150 was Used i in less than five niinuftes it 
was found, by meant of littnus paper, that acid was collect- 
ing round the positive pctim; itl half an hour the result was 
sufficiently distinct for accurate exnnination. 

Vou XIL--^£COND Se|ii£s. L 1 The 
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The water was sour to the taste, and precipiUted solution 
of nitrate of barytes. \ . . 

Similar experiments were made with solution <>f litfie, and 
weak solutions of potash iind sod?, aqd the results were ana* 
logons. With strong solutions of potash and soda a much 
longer time, was required for thp ej^bibition of the acid \ bjit 
evea with tbe.roost saturated a^lkalioe lixivium it always ap- 
peared in a certain period. 

Muriatic acid from muriate of soda, and nitric acid frpm 
nitrate of potash, were transmitted tlurdugh cbhcentiatd 
alkaline menstrua under similar circumstances. 

When distilled water was placed in the negative part of 

thie circuit, and a solution of sulphuric, muriatic^ dr nitric 

acid in the middle, and any neutral salt with a base of lime, 

i soda; potash, ammonia, or magnesia, in the positive part, 

I the alkaline matter was transmitted through the acid matter 

■ to the. negative surface, with similar circumstances to thoic 

. occurring during the passage of the acid through the alkaline 

menstrua ; and the less concentrated the solution, the greater 

seemed to b<s the facility of transmission. 

I tried in this way muriate of lime with sulphuric acid, 
nitrate of potash with mufiatic acid^ sulphate of soda with 
muriatic acid, and muriate oft magnesia with sulphuric acid ; 
I employed the power of 150 ; and in less than 48 hours I 
gained in all these cases decided results ; and magnesia caipe 
over like the rest. 

Strontites and barytes passed, like the other alkaline sub- 
stances, readily through muriatic and nitric acids ; and, vice 
versa^ these acids passed with facility through aqueous solu- 
tions of barytes and strontites : but in experiments in which 
it was attempted to pass sulphuric acid through the same 
menstrua, or lo pass barytes or/strontitefr through this acid« 
^he ?-csults were very different. 
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When solution of sulptiate of potash ^a«,'^(€he nega^tiVe 
part of tb^ circuit, distilled water in the ppf^^purt, ^nd 
saturated solution of barytes in the middle** no sensible quan^ 
tity of sulphuric acid existed in the distillled water after thirty 
hours,, the power of. i^o. being used 3 after four.^ays, sul- 
phuric acid appeared, hut the quantity was e?ctre|];iely mi- 
iiute : much sulphate of barytes had formed in the inter- 
mediate vessel ; the solution of barytes was so weak as barely 
to tinge.litmu$ ; and a t)iick filp[i of carbonate of barytes had. 
formed on the surface of the fluid* With solution of stron- 
tites the result was very analpgous, but the sulphuric acid 
was sensible in three days* . 

When solution of muriate of barytes was made positive 
by the power of ijo, concentrated sulphuric acid interme- 
diate, and distilled water negative, no barytes appeared ia 
the distilled water when the experiment had been carried on. 
for four days ; but much oxymuriatic acid had formed in the 
positive vessel, and much sulphate of barytes had been de<>^ 
posited in the sulphuric acid. 

Such of the metallic oxyds as were made subjects of ex- 
periment passed through acid solutions from the positive to 
the negative side, but the effect was much longer in taking 
place than in the instances of the transition of alkaline mait- 
ter* When solution of green sulphate of iron was made 
positive, solution of muriatic acid intermediate* and water 
negative, in the usual arrangement, green oxyd of iron be- 
gan to appear in about ten hours upon the negative con- 
necting- amianthus, and in three days a considerable portion 
had been deposited in the tube. Analogous results wer^ 
obtained with sulphate of copper, nitrate of lead, and xlitro- 
muriate of tin. 

I made several experiments on the transitiA of alkaline 
and acid matter through different neutrosaline solutions, and ■ 
the results wei^ such as might well have been anticipated. 

Lr« When 
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yi^tetk lotiilkiR of muriate of baiytes was negative, solo- 
tion of suljphate of potash intermediatey and pure water po» 
siti'irek the power being from 150, sulphuric acid appeared 
la about five minutes in the distilled water; and in two 
hours the mufriatic acid was likewise very evid^ht. "When 
sohition of suTphate of potash was positive, solution of mu- 
riate of baryte» intermediate, and distilfed water negatfve, 
the'barytes appeared in the water in a few minutes ; the pot- 
ash ff6m the more remote part of the chuin^ was nearly aui 
hour in accumulating, so as to be sensible. 

When the solution of muriate of barytes wa$ positive, the 
solution of sulphate of potash intermediate, and distilfed' 
water negati^^, the potash 8oo« appeared in the distilled 
water ; a. copious precipitatioi^ of sulphate of barytes formed- 
IB ttie* middle vessel ; but after ittt hours no barytes had" 
passed into the water. 

When solution of sulphate of silver was interposed be- 
tween solution o£ muriate of barytes on the negative side- 
and pure water on the positive side, sulphuric acid abne 
passed into the distilled water ; and there was a copious pre- 
c^itattOB in the solution of sulphate of silver. This process 
vRa» carried on fdr ten hours. 

I tried several of these experiments of transition upon ve- 
getable and animal substances with perfect success. 

The saliiie matter exposed in contact with the metal; and" 

that* existing in the vegetablb or animal substances, both un- 

-derwent decomposition and transfer ; and the time of the 

appearance of the different products at the extremities of the 

circuit was governed by the degree of their vicinity. 

Thus* when a fresh leaf-stalk of the polyanthus, abeat two 
inches long, was made to connect a positively electrified 
tube* containing solution of nitrate of strOntites, and a ne- 
gatively electrified tube containing pure water, the water 
soon became green, and gave indications of^alkaliqe pro- 

perti^, 
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pertits', afid free nkrie acid wa» rapidlf separated in tlie p«r« 
ffiive tube. After ten minutes the alkaline matter was exa- 
mined ; it consisted of potash and lime, atid as yet no stron* 
tites had been carried into it : for the precipitate it gave witlr 
strfphoric acid readily (£fssoIved in muriatic acid. In halF 
an hour strontites, however* appeased; and tn four hours it 
fbrmed a very abundiint ingredient of the soiutSon. 

A piece of muscular flesh of beef, of about three inches* 
i& length ant} half an inch in thickness, was treated in the 
same way as the medium of communication between muriate 
of baiTtfS and distilled water. The first products weresodiai^ 
ammonia, and Kme ; and^ after an hour and a quarter, the 
barytes wars very evident* There was much free oxymuri- 
atteaddin the positively electrified tube, but no particle 
of muriatic acid had passed into the negative tube, either 
frcMn the nmriatie solution or from the muscular fibre. 

Vh Sfiinic ^n^ral Ohsernationi an these. Ph^momeno'^. ^tut 
CM-tkei Mode of DicomposHion and^ Transidcn. 

It wIH be a general expression of the facts that have been 
detailed, relating to the changes and transitions by electri- 
city, in common philosophical language, to say that hydro- 
gen, the aKaline substances, the metals, and certain me*' 
tallic oxyds, are attracted by negatively electrified metallic 
surfsices, and repelled by positively electrified metallic sur- 
faces ; and contrariwise,- that oxygen and acid substances are 
attracted by positively electrified metallic surfaced, and re^ 
pelled'by negatively electrified metallic surfaces ; and these' 
attractive and repulsive forc-es are sufficiently energetic to 
destroy or suspend' the usual' operation of elective affinity. 

It is very natural to suppose that the r^ellient and attrac- 
tive energies are communicated from one particle to another 
particle of the same kind, so as to establish a conduct- 
ing thain in the fluid ; and that the locomotion takes place 

' in 
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ihjConsequence ; and that this is really the case seexn» tdW 
shewn hy i^^ny facts. Thus^ in all the instances in which 
I examined alkaline sol Htioss through which. acids had been 
transmitted, I always found acid in them whenever any acid* 
matter remained at the original source. In time, by thr 
attractive power of the positive surface, the decomposition, 
and transfer undovibtedly become complete \ but this does 
not- affect the conclusion. 

In the cas^s of the separation, of the constituents of watery 
q^d of solutions of neutral salts forming the whole of the 
chfiin, there may possibly bpa succession of decompositions 
and recompositioiis throughout the fluid. .And this idea is 
strengthened by the experiments on the attempt to pass ba« 
rytes thrpugh sulphuric apid, and muri^ic 2|cid tl^rough so* 
lution of sulphate of silver, in which, as insoluble conipounds, 
are formed and carried out of the sphiere of the electrical 
action, the power of transfer is destroyed. A similar con- 
clusion might likewise be drawn from many other instances* 
Magnesia and the metallic oxyds, as I have already men- 
tioned, . will pass along moist amianthus from the positive 
to the negative surface ; but if a vessel of pure water be in- 
terposed, they do jiot reach the negative vessel, but sink to 
the bottom. Theise experiments I have very often made, 
and the results are perfectly conclusive ; and in the case,, 
page 2^8, in which sulphuric acid seemed to pass in small, 
quantities through very weak solutions of strontites and ba- 
rytes, I have no doubt but that . it was carried through by 
means of a thin stratum of pure water, where the solution 
had been decomposed. at, the surface by carb9mc acid; foe 
in an experiment similar ta these in which the filmof car- 
bonate of barytes was often removed and the fluid agitated, 
no particle of sulphuric acid appeared in the positive part of 
the chain. 

It 
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It is easy to explain, from the general phaenomena of de« 

composition and transfer, the mode in which oxygen and 

hydrogen are separately evolved from water. The oxygen 

^f a portion of water is attracted by the positive surface, at 

the same time that the other constituent part, the hydrogen, ' 

ik repelled by it ; and the opposite process takes place at the 

negative surface; and iii the middle or neutral point of the 

circuit, whether there be a series of decompositions and re- 

compositions, or whether the particles from the extreme 

points only are active, there must be a new' combination of 

the repelled matter : and the case is analogous to that of 

two portions, of muriate of soda separated by distilled water; 

muriatic acid is repelled from the negative side, and soda 

from the positive side, an4 muriate of soda is composed in 

the middle vessel. 

These facts teem fully to invalidate the conjectures^ of 
•M« Ritier, and some other philosophers, with regard to the 
elementary nature of water, and perfectly to confirm the 
great discovery of Mr. Cavendish, 

. M. Ritter conceived that he had procured oxygen from 
water without hydrogen, by making sulphuric acid the me- 
diiim of communication at the negative surface ; but in this 
case sulphur is deposited, and the oxygen from the acid and 
the hydrogen from the water are respectively repelled, and 
a new combination produced, 

- I have attempted some of the experiments of decompoaii- 
tion and transfer by means of comnion electricity, making 
useof„a powerful elec-trical machine of Mr. Nairne'il con* 
struction, belonging to the Royal Institution, of which the 
cylinder is i^ inches in diameter, and two feet long. 

With the same apparatus as that employed for decompo- 
sitions by the Voltaic battelry, no perceptible effect was jpro- 
• 4uced by passing a $trong curicent of electricity silently for 
four hours through solution of sulphate of potasti« 

But 
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But by €mf^ying fine platina points of i-70thof aajnch 
in diameter, cemented in glass tubes in tke maaner coof 
Urived by Dr. WoUafiton *, and bringing them near each 
other* in vessels contti ning from three to igut grains of the 
solution^ and connected by moist asbestus, potash-appeared 
ia J^ss than two hours round the negatively; electrified point» 
aad sulphuric acid round the positive point. 

In a similar experiment Sulphuric sKrid ¥faa transfeired 
through moist asbestu^ into waiter ; so Ibat iber<e can be bo 
doubt that the principle of actioa is ike sameifetcomBion 
and the Voluic electricity t* 

VII. On the general Principles of the Chemical Changes pfO' 

ductd by Electricity* 

The experiments of Mr. Bennet had . shown thfet many 
Imdfes brought into coiatact and afterwards aqnarated* exhi* 
fatted opposite states of electricity ; but it is to the invtetigA- 

♦ Phil. Tlrans. vol. xci. p» 4587. 

t This had been shewn^ with regard to the deodrnpositrim of wata; 
hf Dr. WoBaiton's ioipoitafii reseafches. Bf eaMfiiUy avoidiiig sftAs, 
J bavf beeo aUe to cftxno the two coastitucBU m asepanOe case. Ia 
an expenraent ia which a fine platina point cemented in gjaas, and 
conneeled by a sin^e wire with the positive conductor of this machinei 
was plunged in dbtilled water in an insalated state^ and the electricity 
dissipated into the ataaosphere by means of moistened filaments of osl- 
ton^ oxygen g»s mixed with a little nitrogen gas was produced ; uitf 
w h e a she same appawtna was applied to dtonegMhweonlueWrhydro- 
gM was cvohad, and a aoinniB poatiaB of oigrgon and mtngiEn 
^ but neither of the ibrdgp prodocts^ the nitrogen ^ m tbe ooe 
ease, and the nitrogen and oxygen gases ia the other, formed as mndi 
as l-30th part of the volume of the gases 3 and there is every reason to 
suppose that they were derived from t^e extrication of common sir« 
which had been dissolved in the water. This result, which when I 
first obtained it in 1S08 appeared very obscmre, is now easily expfanaed; 
iihe aliemaie products must haf e been «reiv«d at the pemta of tbe &« 
sipatipn of the dectiicity* 

tiODS 
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lioM ^ V«>lllilhata eklT dcvdopement of the fact if o#iog ; 
lie has diad^cdy ihawn it in the ease of cc^er and zvd^ 
^id other fnetayk codkbinaiiolift ; «nd hds ^Uppoied theit 
it also takes place with regard to metals and flaidii ^ 

. In a a^ies of ex^iments made io i8oi * on the' c^n* 
jtrvct&m of electrical eombiaations by tnealis of alteraations 
of siHglt aielallk plates^ aild diflferent strata of fluids^ I ob?- 
jerved tbat Mrhifn acid and alkaline solutions were employed 
iu eleiMAts of thesfc instruments, tbfe alkalint solutions al- 
ways received the electricity from the metaU and the acid 
always transmitted it to the metal ; thus, in an arrangemdi^ 
of which the elements were tin, wsfter, and solution of poiU 
8sh» the circubttod of the electricity was from the water- to 
the tin, and from the tin to the solution of potash; but 
in W arrangement composed of weak nitric acid^ water, ^nd 
itin, the order was from the acid to the tiOf and from the 
sin lo the water. 

These principles %etm to bear an immediate relation to the 
jg/St^iA phssnomena of decomposition and transference, 
iwMeb \Avt been the subject of the preceding details. 

In Ihe iim^Iest case of electrical actioni the alkali whieh 
jeeeives electricity from the metal wooU necessarily^ pfi 
Jb^tog^ le^arated from it, appear positive, whilst the acid 
imdev si^ihir circums^nces would be negative ; and these 
4h»^s having reflpectively« wiib xegard to the n^etals, th^it 
whittb tsivf be called a poskive and a negative electrical 
energy, M their lepeUeat and attractive functions seem ip 
,be goverfMd by laws the same as the common laws of ele^. 
trieal aUrHetio^ and repukidn ; the body .possessing the 
postdve energy being repelled by positively electrifiedsur. 
SBce^» and ittiiffited by negatively electrical surfacesj jml 
tbe body' possessing Ihe negative^ energy following lybe coh** 
4roty Ofvor* . / 

• See Phil. Trans. yoI. xci. p.' 397. *" 

Vou XIL~S£CONi> S£Riss, Mm I have 
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i have made a number of experimenu with the vietrof 
.ekicidating this idea^ and of extending its applic^On ; and 
in all cases they have tended to confirm the analogy in a re^ 
snarkable manner. . ( . 

Well buriied eharcoal water and nitric acid, the same sub. 
stance water and solution of soda, made respectively ele^ 
snents of different electrical combinations, became distinctly 
active when twenty alternations were put together ; the-po^ 
sitive energy being exhibited on the side of the alkaK, and 
the ne^tive on that of the acid. Arrangements of plates 
of zinc, pieces of moistened pasteboard, arid moistened 
quicklime, to the number of forty series, likewise formed 
a- weak electrical piie^ the effect df the lime being similar to 
that of an alkali, but the powder was soon lost, 

I endeavoured, by means of very delicate instruments^ to 
ascertain the electrical states of single insulated acid and al- 
kaline solutions, after their contact with metals ; and for 
this purpose I employed at different times the condensmg 
ckctrometer of Mr. Cuthbertson*s construction, Mr. Ca^ 
vallo's multiplier, and a very sensible electrical balance, on 
the principle of torsion, adopted by M. Coulomb : but the 
c0ects were unsatisfactory ; tlie . circumstances of evapcM-^ 
tio'n and of chemical action, and the adherence of the^solo* 
tions to the surfaces of the metals, employed, inmost easel. 
prevented any distinct resnlt, or rendered the source of the 
electricity doubtful. I shall not enter into any detaib (rf 
these processes, or attempt to draw conclusions from capri- 
cious and uncertain appearances, whiich, as we shall immediatte- 
iy see, may be fully deduced from elear and distinct ones. 

The alkaline and acid subsunces capable of eidsting in 
tihe dry and solid form^ give by contact wiih the 'metals ex- 
ceedingly sensible electricities, yhtch require for their exhi- 
bition the gold leaf electrometer only with the miall cod«> 
dcnsing plate. 

When 
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When oxalic, succinic, benzoic or boracic acid, per* 
f^ctly diy, either in powder or crystals, were touched itpoQ' 
anextended^surface with a plate of copper insulated by a 
glass handlet the copper was found positive, the acid nega« 
tive, • In iiavoufrahJe weather, and when the electrooMter 
was in pei-fect condidon, one contact of the metal was suf*^ 
ficient to produce a sensible charge ; but Seldom more thati 
five or six were required* Other metals^ zinc and tin for 
instance, were tried with the same effect. And the metal 
received the positive charge^ apparently to the same extent^ 
whether the acid was insulated upon glass, or conneacd 
with the grotmd. 

. The solid acid of phosphorus, which had been strongljr 
ignited, and, most carefully excluded from the contact of air» 
lendered the insulated plate of zinc positive by foUr con- 
tacts ; but after exposure to the atmosphere for a few mi* 
nutes it. wholly lost this power. 

r When metallic plates were made to touch dry lime, stron* 
tttes, or magnesia, the metal became negative; the effect 
was exceedingly distinct, a. single contact upon a large sur« 
{Jftce being sufficient to communicate a considerable charge* 
For these experiments the earths were carefully prepared. ;^ 
they were in ppwder, and had been kept for several days in 
glass bottles before they were used : it is essential to the sue* 
cess of the process tha( they be of the temperature of the at* 
mosphere* . In some experiments which I- made upon them 
when cooling, after having been ignited, they appeared 
stroi^ly electrical, and rendered the conductors brought in 
c6ttUGt with them positive. 

; I made several experiments, in a similar manner, on the 
effefcts of the contact of potash and soda with the metals* 
Potash iti no instancje afforded a satisfactory result ; its pow* 
erful attraction for water presents an obstacle probably ia« 
surmountable to the success of any trials made in the free 

M m s at* 



atmo^pbertt. Soda,, ia tbe only caie in wbtck eladmky 
was axbibitcdft afeeteii the niQia( lA th^ lamt my as. IknCt 
slrontitel^ and magnesia. Upon. this, occasion the aada. l»d 
been pcepared with great osare, exposed iit a pfatijia. cnicibk 
for nearly aa hour in a red hes^^ and auffered ta coot in iIm 
ccucihlfi inverted ovev roercusy ; wbeo eooL^il was ioiaiedi^ 
ately removed, and the coj^tact mads with a» piete^ of aisw & 
the experimcafi lA^as perfermed in the 0]jei^aiiV} the weathfln. 
vraa peculiarly dry, the thormoroetec stood attaS^JSahnen^. 
heit, and the bacometier at 3pf a ia^hes.; m oontacta ga«e:a 
dtttge^to thecQnde;>sing;electrffcmfifr iath» ftrss triai;. ik 
the second ten were required to produce a stmiliir elect;. 
aod after tbisv though, two. minuses, qnly ha^ ehpeed^ no 
iunlier resttfe could heobtainedi 

In the di^compoiMtipaoi sulphusiq acid hy Voltaic •kc»'. 
tricity tha sutphus sopaniteion the n^gatjlre sods* The<ei^ 
periments of various electricians^ |HK)ve, thai hy tho' fiicdont 
of sulphur ai|dnetata the solpbas becooifs. positive and the 
metals negative f the 8«ne thing Ii find haf^p^na. fnam.dR' 
contacli of an i|nexcited: caho of sulphur: aiid;inMilatediiar« 
taliic plateis. Nbr. Wilko-haa statod an cosctpiioiiL to lea4 
as rendering sulpkor ne^tiye by its frktion* The aesolti 
4iatlbave obtained Witb lead, in tnalsHvery ^irefixily maiJe, 
Jre the sanie as tboso^ witlt othe^ nipofals^; Soipliur, hjfi 
being rubbed or s|r4ick> against n«wly«poiiifaed> lead; a|wayt 

* As sulphur is a nonconductor, and easily excited by sli^t frictiop, 
at small changes in its temperature, some caution is teqniredin drawing 
conclusions -from the experiments in which it is empl(>yed. 9alphar, 
examined immediately after having been hesMt,; ffnti^ poMf%^tMm%t 
m 6otiAac(xa»» agrteingii^ this iKSfto^t^ with tbe^aUKiiiii^siiybs^ 
a94 a.slig^tcoiiitactwj^ the^dqf h^ i^s^fljcie^t^t^ j;^ndtr itPSgsiiV^ 
Xft^eral, likewise, in ex|:)erim«?nts.. of contact, cace sboqldib^ takea 
that the metallic, plate is free from electricity: well, polished plates., of 
copper and zinc wiU, I find, receive a negative charge from being 
I&id on a tabla'of common mahogany. i 

became 
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UoMoe poittivs. ' Mr. Wilkcv psrbaps, was laifli^d hy mbg 
tatiiiifaKd icad: sii]{diitt, iSaiti^ rubboii i^gnst litlravge ot 
lead the Jixfiice of which, has been hang csposed to a^^ be^ 
coniei: negative ; asd tbta excaepabn bcing^ remoytd, all tbe 
facta on the Bubjecs ai» CQnficmauoiw «f the genecal prin« 
cipfe*. 

On the general principle oxygen and hydrogen ougfit to 
possess, with regard to the metal's respectitcly, rtie negative 
and positive energy. This Fhave not been abFe to prove by 
direct experiments of contact ; but the idiea is' confirmed by* 
the agency of their compounds : thus I have fotmd that so^ 
lution of sulphuretted hydrogen in water acts in the elec- 
trical apparatus, composed of single plates and different 
strata of fluids, in the same manner as alkaline solutions ; 
ahdf that soliition of oxymnriatic acid is more' powerful in 
similar arrangements than solutions of muriatic acid of sr 
Itigher degree of concentration ; and in both tHese cases 
it is impossible to coneeive the combined hydrogen and' 
Oxygen inactive. The infferencfe, likewise, is fully warranted^ 
By the case of the solutions of alkaline hydrcguretted sul- 
phtzret^, which consi^ing principally of alkali and sulpiiuf 
together in union wfth water, exhibit the positi\^ energy 
Witlr regard to the metals- in a very high degree. In the 
scries of experiments on Voltaic arrangements, constructed^ 

^^dnottitniMl satedon of {diospboiie aeii,. L flad^ is dkompmtS 
)]|^Tohsio clectcicitjj %h» pbosphoni* ocMkibines whh.thiff negatively 
ekctrificd,mftal>, and fomis a phosphuiet -, at least this haffontd da the 
two cases that I. tried with platina and copi>er. From all an^Wy it may 
be inferred that the electrical energy of this inflammable sub^ance'with 
liegard to metals is the same as that of sulphur. I tried some experi- 
ments of contact upon it, but without success: Its slow combsstioti 
itt'fho MflM0pkeMy is is itfosi VMf, was the cause- oT the-ftikire j but 
cvHSiHigM^ iiel,.cpnt»uiiiig,fref .onloosclj oomUaed oti^gci^.ittpeMM 
{{frativn wQuUipfobabiy iatefiln^: 

with 
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with single plttes above mentioned, I found the solutions of 
hydrogaretted sulphurets in general much more active than 
alkaline solutions, and particularly acfive with copper, silver, 
and lead. And in an experiment that I ifiade on a combina- 
tion of copper, iron, and h/droguretted sulphurets of pot- 
ash, in 1802, I found that the positive energy of the hydro- 
g^retted sulphurets with regard to the copper was sufficient 
to overpower that of the iron ; so that the electricity did not 
circulate from the copper to the iron^ and from the iron to 
the fluid, as in common cas^s, but from the copper to the 
hydroguretted sulphuret, and from the hydroguretted sul*. 
pburet to the iron. 

All these details afford the strongest confirmation of the 
principle. It may be considered almost, as a mere arrange* 
ment of^ facts ; and, with some extensions, it seems capable 
of being generally applied, 

. Bodies possessing opposite electrical energies with regard 
to one and the same body, we might fairly conclude, vrould 
likewise possess them with regard to each other. This I 
have found, by experiment, is the case with lime and oxalic 
acid. A dry piece of lime, made from a very pure compact 
secondary limestone, and of such a form as to present a large 
smooth surface, became positively electrical by repeated con* 
tacts with crystals of oxalic acid; and thesexrystals placed 
upon the top of a condensing electrometer, and repeatedly 
touched by the lime, which after eadh contact was freed from 
its charge, rendered the gold leaves negatively electrics^. 
The tendency of the mere contacts of the acid and alkali 
with the metal would be to produce opposite effects to those 
exhibited^ so that their mutual agency must have been very 
energetic. 

It will not certainly be a remote analogy to consider the 

other acid and alkaline substances generally, and oxygen and 

hydrogep as possessing similar electrical relations 5 and in 

' ^ the 
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the. ji^cbtopositions' and changes presented by the efiects of 
electricity, the different bodies naturally possessed of<che* 
micai aiffinities appear incapable of combining, or of <remain* 
ing in-combiiiation, when placed inrsi state of electricity 
diffofent from their natural order* Thus, as we have seen, 
the acids in the positive part of the circuit separate tbem* 
selves from alkalies, oxygen from hydrogen, and so on ; and 
metals on the negative side do not unite to oxygen, and 
acids do not remain in union with their oxyds ; and in this 
wiay the attractive and repellent agencies seem to be com- 
municated from the metallic surfaces throughout, the whole 
of the menstruum* 

VIII. On the Rdations between the Electrical Energies of Bodies. 

and their Chemical Affinities. 

As the chemical attraction between two bodies seems to 
be destroyed by giving one of them an electrical state tkU 
ferent from s that which it naturally possesses; that is, by 
bl*ingihg it artificially into a state similar to the other, so it 
may be increased by exakiiig its natural energy. Thus, 
whihtt zinc, one of the most oxydable of the metals, is in* 
capable of combining with oxygen when negatively electri* 
fied in the circuity even by a fed>le power ; silver, one of 
the least oxydable, easily unites to it when positively elec,: 
tttfied-; aind the same thing might be said of other metals. 

Among the subslailces that combine chemically, all those, 
'the electrical ienergies of which are well known, exhibit op- 
positc states ; thus, copper and ziilc, gold and quicksilver, 
sulphur and the metals, the acid and alkaline substances^ 
afford opposite instances ; and supposing perfect freedom of 
motion in their particles or elementary matter, they oughl» 
accdrdttig to the principles laid down, to attract each other 
in consequence of their electrical powers. In the pre^ient 
state of our knowledge, it would be useless to attempt to 

fpequlatf 



the ririsosi why diArent hodt6s« after being broof^ tin 
caotael, should be fouod di^i«ollyeI«olri&eds ia ithikNi 
10 chemical affiaity is, however, a uflbciendy evident. May 
iA oat be idenikal with h\ and an etseattal property of 
nauer? 

. The coated gb^i plates of fieccaria ftraogly adhere to 
.«aeh jolher when ^yppositely charged^ and retain theif diaifcs 
oa being separated^ This fact affiirda a duttnet analogy to 
the subject ; diffnrent partictes. in comlnning must idli he 
f Apposed to preserv^e their peculiar stales of energy. * 

In the present early stage of the investa^tout it woilM 
be improper to place unbounded confidence in this hypo- 
thesik; but it seems naturally to arise from the facts, and to 
coincide with the laws of affinity, so ably developed by 
4nGid|sra ^chemi^s ; and the .ganeral apptiqatjim of it may be 
.finily madev 

-: ^ttppofing two bodies, the partidies of which are in dif- 
iq»n%- eiei:ui€al states^ and those sMtes snffi^:i<^t)y exakatf 
%0> gpve them an attractive iwce sviperfor to the pow«r sf 
,;)g^/egaMe<^f a combination woiuld take place w.hicb woiM 
bfl m^e;:oi; lefia intoom atseorcUng a» the onetimes weiro:m«ie 
^or lf«s perfectly balfnceii 1 and the. chaAgo of (ro^efliet 
ji^^4 he fprfesj^ftdenlly :pf<;ipoitiGU^ ,. 

.Iffeis wo^W be t^ simplirat oase of; ehemi^^A JKaH>n. J^ 

^^g^xex^ Mii#t4noeioh9^e diSereai^ degpee« 0J& U<<? aano efec-. 

.tric$^ eiu»gy in rotation to^h^ same bod)i ; thunihe^^flbent 

OcidlEb Und' alkalies ace posses^ of digest epergies^ with re- 

,gfHrd ^01))^ sami^tnetbU ^ulphimc acid^ for iostMoe, is HKae 

'J<merfML ?wibh lead than nMiriaiie acid, and soliulaia di pi- 

9kih iia move aetivo with tisk than solution of soda^ Sneb bo- 

^ieis> lijtewae nmy be ini th«^ lanie state or relent i^iih ic- 

pid toeachiothei,/ as afifnueiitly h^ehs ia^he eaast jmt 

tnmiiitiiiial<» ai ifbtjr moy h^ncutrali off they may^ be ia op- 

^ posite 
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^|io|^i ^riHtmcting «U^s, which latt scrips to be the ccn- 
dilmof tttlphuraad alkalkfi t\^t hay p the ume.kjnd.of 
^m^fy with regafd to iqetaU. 

When two bodies repellent of each other act'upon the, 
j^me body with different degi;e0$ of the saaoie «|l^tri^al at- 
triK:tii^ eoergy^ the connbination woul4 be deteroiiiied by 
Ifhetd^gcec : and the suWance possessing the weakiest energy, 
voul4 be repelled ; apd this principle wouU afford ^ ^x-j 
pressioQ of tJbe causes of elective a£Bniiy% and the decompo^ 
Miions produced in consequence, . . .^ 

. Or wbero tbe bodies having different degrees pf the^same 
psuargy^ with regard to the third body, had likewise differ^ 
eai etiergici with regard to each other, there might be &ucb 
dbaiaace of attractive and repellent powers ias to produce f 
jtripie compound 1; and by the extension ,q:.f this reaftoni^i^ 
pompUcated cbemica) union may be eaaily explained^ 
. Numerical illust^-ations pf these notions miglu be made 
without difficulty, and they nalghc be applied to all cajses of 
chemical action 4 but Uk the present sute of the inquiry, a 
great Extension of this hypothetical part of the subject woul^ 
jfee premature* 

, The general idea will, however, afford an easy explanation 
of :the influence of a^nity by the masses of the acting sub* 
stances, a; elucidated by the experiments of M. Bertholl^t ; 
.C^ir the combined effect /of many particles possessing a, fei^ble 
iricdrieai energy, may be cnnc^red equal or even superior 
■to^ the effect of a few particles po«sessihg a strong electrical 
energy : and the facts mehtioned, page 108, confirm the sttp- 
position: for concentrated alkaline lixivia resist the trans- 
mission of acids by electricity much more powerfully tha^i 
weak ones. . . 

. Allowifig combinaiion i&, depe^ liip^n the balaac^ of the 
natural ekctrfdil energte«^0^ bodiei, it h eaiyto coiicei\le 
that a measure may be :fouhd of the artifieial energies, as fe 
Intensity and quantity produced in the common eiectrioil 
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machine, or the Vohaic apparatus, capable of dc^royiag 
this equlltbriutn i and such a measure would :eiuil>let»io 
make a scale of electrical powers corresponding Co degrees 
of affinity. 

In the circuit of the Vohmc apparatus, cofnpleted by 
metallic wires and water, the strength of the opposite elec- 
tricities diminishes from the points of contact of: the wtres 
toward the middle point in thp water, which is fiecessariljr 
neutral. In a body of water of considerable length it pro^ 
bably would not be difficult to assign the places it) which 
the different neutral compounds yielded to, or resisted, de- 
compo&ttiom Sulphate of barytes, in all cases that I tried, 
required immediate contact with the wire : solution of suU 
phate of potash exhibited no marks of decot»positioii with 
ibe power of i^o, when connected in a circuit pf water ten 
inches in length, at four inches from the positive point:; but 
when placed within two inches, its alkali was «l6wly repel- 
led, and its acid attracted *• 

* 'Whenever bodies brought by artificial rneai)s into a high 
State of opposite ckctricities are made to r<rstore the equili* 
brium, heat and light are the commpn consequences* It is 
perh^ips an additional circumstance in favour of the theoryi 
to state, that heat and light are likewise the.resuU of -all in* 

' * In this experiment, the water was contained in a circukr gl^st 
basin two inchest deep, the cotninunicatio^ was made by pieces of ainl« 
anthiis of about the eighth of an iaeh in breadih. The saline sdotioQ 
lulled, a half ounce measure, and the distance between the solution and 
tb« water, at both points of communication, was a quarter of ap inch. 
I mentipn these circumstances because the quantity of Huid and tlie 
extent of surface materially influence the result iiC trials of this kind, 
Water included in glass syphons forms a much less ]jerfect couduct^g 
chain than/ when di0'u8ed upon the surface of fibrous non-conducting 
•ubstanees of inueb small^F volume ,tha|i the diameter of the syphooi.' 
1 attempted to employ syphons in some of my first experimenU; but 
thp very great inferiority of effect, as compared with thj^ of amianthiis 
jgaade m^ altogcthj^r relinquish the u^ of them. 
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chemical action. And as in certain Formi of the- 
Voltaic teittery, where large quantities of electricity of low 
intensity act; heat is produced without light ; so in slow 
'Combinations there is an increase of temperature without lu* 
minous uppearancel. 

The eflbct of heat, in producing combination, may b^ 
easily explained accordiog ^o these ideas^ It not only often 
g^ves mdre freedom of motion to the particles, but in a num« 
ber of cases it seems to exalt the electrical energies of bo* 
dies; glass, the tourmalin, sulphur, all afford fomiliar in* 
stances of this li^t species of energy* 

I heated together an insulated plate of copper an<l a plate 
of sulphur, and examined their electricities as their tern* 
peratnre became elevated : these electricities, scarcely sen* 
sible at j;6^ Fahrenheit to the condensing electrometer, be* 
came at loo* Fahrenheit capable of affecting the gold leaves 
ivithout condensation ; they increased in a still higher rdtto 
as the sulphur approached towards its point of fusion* At a 
little above >his point, as is well known from the experi- 
ments of the Dutch chemists, the two siibstaiices rapidly 
combine, and heat and light kre evident. 

Similar effects may be conceived to occur ih the case of 
oxygen and hydrogen, which form water, a body apparently 
neutral in electrical energy to most other substances ! and 
we may reasonably dohclude that there is' the same exalta- 
tion pf power in all cases of combustion, tn general, when 
the different energies^are strong and iri perfect eqnilibriunl, 
the combination ought to be quick* the heat and light in- 
tense, and the new compound in a neutral state* This Would 
Seem to be the case in the Instance just quoted ; and in the 
circumstances of the unlotl of the strong alkalies and acids. 
But where one ^nerg)^ is feeble and the other strong, all 
the effects must be less vivid ; and the compound, instead 
of being neutral, ought to exhibit the excess of the strohger 
energy. 

N n Q This 
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This \ht ideals cotAt^eA hf all the <{X{fer!flieittsii^hicli4 
htve betfn able t6 make oti the eAtrgiei of the teline eMi*^ 
poilfids with itpxi to the metals* Nitrate and 8ii(ph«i# of 
potash, muriate of time, oxyMnriate df pma»h« ibdtt^ rm^ 
peatedly touched upon a large surface hy plate« of «<i{ijpM 
and zinc, gave no electrical charge to them ; lobcarboiiate 
dftoda and' borax, on the* coiitnlry, gave a attgbc negam^e 
charge, and alum andvsuperpbosphate of lime a feeble piMi- 
tive charge. 

Should this principle on further entity he^itHavA ia^ppty 
generally, the degree of the electrical enei^iet of bodies^ 
^^certained by means of sensible imtruffiaetMs^ will ji&rdocwr 
and useful indications of their composition. 

IX. On the Mode of Action on t Ac Pile of Polta^ with expe* 

rimental ElufiJiations. 

The great tendency of the attraction of. the different che- 
roical agents, by the positive and negative surfaces in the 
Vphaic apparatus, seems to be to restore the electrical, equi-^ . 
librium. In a Voltaic battery, composed of copper, zinc^ 
and solution of muriate of soda, all circulation of the elec- 
tricity ceases, the equilibrium is restored if copper be brought 
in contact with the zinc on both sides ; and oxygen and 
acids, which are attracted by the positively electrified zinc, 
exert similar agencies to the copper, but probablv in a » 
slighter degree, and being capable of combination witl^Uie 
metal, they produce a momentary equilibrium only. > 

The electrical energies of the metals with regard to each 
other, or the substances dissolved in the water, in the Vol- 
taic and other analogous instruments, seem to be the causes 
that disturb the equilibrium^ and the chemical changes the 
causes that tend to restore the equilibrium ; and the phxiip« 
mena most probably depend on their joint agency. 

In the Voltaic pile of zinc, copper, and solution of naa- 
riateofsoda, in what has been called its condition of elec- 
trical tensidm^ the communicating plates of copper and zinc 

5 are 
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«re ia opposite; etectficil ttatts* ^ And with regard io^ dec^ 
tirtciiieft of such very low intcmity^ water i» an imalm0g 
body t every copper-plate coiMequentiy produces hy iftAie^^ 
tioft «ti increase of positive eiecirictty upon theopposkr tme 
jplait^ ; and every ainc plate an iocretase of m^gative eiec^ 
cricity on tb^ oppocste copper^plare; and tke imemity ^n-* 
creases wkh the niaiifber» and. the quanctty with the extent 
of the aeries. 

When a comiiviinicatiati is made betweeti the two tntretM 
points, the opposite eiectricities tend to annihilate each' 
other; and if the fluid medinm could be asul»taii€>e lAca^ 
pable of decomposidoii, the e^^uilibriofii, there is cVefy nta^ 
son to beiieve, would be restored, a«»d the motion of tto^ 
electricity, cease* But. solution of muriate of soHa beiii|f 
composed of two series of etemems possessing opposite ^jiec-^ 
tricai energies, t)>c oxygen and the acid ^e attracted by thep 
«inc, and the' hydrogen and the alkali by the copper.* 1^ 
bahnce of power is momentary only; for solutfiftn'orzifl^ 
is (orSaedy and the hydrogen disengfiged. The negattViff 
energy <rf the copper and the positive energy of tlie zint 
are consequently again exerted, enfeebled only by sheoppoi 
sin^ ciiergy of the soda in contact with the copper, and tire 
proceas of electromotion continues, as long as the chemical 
changes are capable of being carried on. 

.This theory in some measure reconciles the hypothetfcat^ 
frinciples of the action of the pile adopted by its illustf ious 
ixHTCBtor^ with the opiabns concerning the chemieaLorigiW 
of Galvanism, supported by the greater nismber of the Bri«' 
tish philosophers ; and it is confirmed and srrengrhened hf 
rinuiy facts and experiments; 

Thus the Voltaic pile of q6 pilirs of plates cf( copper 9tKt 
ainc exhibits no permanent eiectromotlve power when the 
conmrcting fluid ia water free from air '^; fer this stfbsfam^ 

; • The etcperimttits proving this f^t, and (he ocher analogous facts 
ifidus psge, tiiayheaeeadc!t»l«linKi(HMkati%J<)uiiMil, 4to; vol. it; 
p. '99a and 399 i and Phil. Mag. vol. z. p. 40. 

does 
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doe^ ncft readily uodergc^ chemical ! cbanget and the equ%^ 
brtuta. seems to be capable of -being permanently restoRMl 
tlurough it. Concentrated ^frulpburic acid,/ wMch is a much 
aioreperf^t cohductorv is equally inefficient, for it has liu* 
tie action upon zinc, and is itself decomposed only by « 
very strong power. Piles, containing as th^ir fluid elemeiii 
either pure water or sulphuric acid, will undoubtedly give 
single shocks, and this effect is connected with tlie restori* 
lion o)F the equilibrium disturbed by the energies of the me* 
tals ; but when their extreme plates are connected there is no 
exhibition* as in. usual cases of electromotion. Water con* 
taining loosely conibiaed oxygen is more efficient than 
water containing cqmmon air, as it enables oxyd of zinc 
to be formed more rapidly, and iii larger quantities. 
Neutrosaline solutions, which are at first very active, lose 
their energy in proportion as their acid arranges itself on the 
side of the zinc, and their alkali on that of the copper; 
and I have found the powers of a combination nearly de- 
stroyed from this cause very much revived, merely by agi* 
fating the fluids in the eel Is^ and mixing their parts together. 
Dituted acids, which are themselves easily decomposed, or 
which assist the decomposition of water, are above all other 
substances powerful ; for they dissolve ibe zinc, and furnish 
only a gaseous product to the negative surface, which is im- 
mediately disengaged. 

There are other experiments connected with very strikin|^ 
results, which offer additional reasons for suppo^ng the de« 
conq>ositioD of the chemical menstrua essenhal to the con* 
tinned electromotion in the pile. 

As when an electrical discharge is produced by means of 
.small metallic surfaces in the Voltaic battery, (the opposite 
itates being exaked), sensible heat is the consequence, h 
occurred to me» that if the decomposition of the chemicil 
agents was essential to the balance of the opposed electriei« 
ties, the effect, in a saline solution, of this decomposition, 

. and 
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« 

4bid of the transfer of the alkali to the negative side, and of 
the acid to the positive side, ought, under favourable cir*^ 
cumstances, to be connected with an increase of temperature. 

I placed the gold cones, which have been so often men« 
tioned, in the circuit of the battery with the power of 100 1 
I filled them with distilled water, and cofinected them by a 
piece of moistened asbestus, about an inch in length and 
one-sixth of an inch diameter ; I provided a small air-ther« 
inometer capable of being immersed in the gold cones, ex<* 
pecting (if any) only a very alight change of temperature } t 
introduced a drop of solution 9f sulphate of potash into the 
positive cone ; the decomposition instantly began : potash 
passed rapidly over into the negative cone, heat was imme* 
diately sensible ; and in less than two minutes the water was 
in a state of ebullition. 

I tried the same thing with a solution of nitrate of am* 
monia, and in this instance the heat rose to such an inten« 
sity as to evaporate all the water, in three or four minutes* 
with 4 kind of explosiye noise ; and at last actual inflamma* 
tion took place, with the decomposition and dissipation of 
the greatest part of .the sah*. 

That the increase of the conducting powf r of the water 
by the drop of saline solution had little or nothing to do 
with the effect, is evident from this circumstance. I intro** 
duced a quantity of strong lixivium of potash into the con^s, 
and likewise concentrated sulphuric acid, separately, which 
are better, conductors than solutions of the neutral salts ; 
but there was very little sensible effect. 

The same principles will apply to all the varieties of the 
electrical apparatus^ whether containing double or single 

'•'' ^ in this process ammonia was rapidly given off from the sttifilos^ 
.the oeg^iive eone, .and nitrou^acid fnom.thatof the positive- cone, <att4.^ 
p, white vapour was produced by their combinatiQn in the atinos{ihiii 
.;pbovftthefpparatuSr * . 



fljitftfifi ^d if the idfaf develjopitd in ibe prec^iipg ici^liOiit: 
bf i:orr<$ct» <W4^ property 0geWJ9g *in<fer difereit ^lOdiSour 

%* On some general Illustrations afid Applications oftktfote' 
gding Facts and Principles , and Conclusions* 

. Th^ gerural ideas advanced in the preceding pages are 
evidently 4irectly in contradjctipn to the opinion advanced by 
Fabrpni, and which, in" the early stage of the investigation, 
appeared extremely probable, namelyj that chemical changes 
^re the primary causes of th^ phaenpmena pf Galvanism. 

Before the experiments of M, Volta on the electricity ex- 
ched by the mere contact of, metals were published, I had 
to a certain extent adopted this opinion ; but the new facts 
immediately proved that another power roust necessarily be 
conqprned^ for- it was not possible to refer the electricity 
exhibited by the opposition of metallic surfaces to any che- 
mical alterations, particularly as the effect is more distiilct 
in a dry atmosphere, in which even the most oxydable metals 
4o not change, thaa in a moist one, in Whioh many metalf 
undergo chemical alteratidn. 

Other facts likewise soon occurred demonstrative of the 
^me thing. In the Voltaic combination of diluted nitrous 
acid, |(inc and copper, as is well known, the side of the 
zinc exposed to the acid is positive. But in combinations of 
^inc, water and diluted nitric acid, the surface ekposied lo 
the acid is negative ; though if the chemical action of the 
acid on the zinc had been the cause of the effect, it ou^ to , 
b/e the same m both cases. . 

In mere pases of chemical change likewise electricity it 

never exhibited. Iron burnt in oxygen gas, properly con* 

*i9«6tfe43wkk a dDfidensiDg electrometer^ givea n^diargft to it 

isdbrifig the process, Nitre and charcoal deflapiMed in comk 

-thtiitrcatton wftb the same instrument do not hy tfaeir agett<^ 

cies in the slightest degree affect the gold leaves, ' Solid pure 

^ potiisl^ 
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]^<itash and sulphuric acid made to combine in an insulated 
platina crucible produce tlo electrical appearances. A solid 
amalgam of bismuth and a solici amalgam of lead become 
fluid when mixed together : the experiment, I find, is con« 
iiected with a diminution of temperature, but with no exhi- 
bition of elearical effects. A thin plate of £inc^ after being 
placed upon a surface of mercury, and separated by an insu- 
lating body, is found positive, the mercury is negative t the 
efiects are exaked by heating the metals; but let them b6 
kept in contact sufficiently long to amalgamate, and the 
compound gives no signs of eleetricity* I could mention a 
great number of other instances of pute chemical action, iti 
which I -have used all the means in my power to ascertaia 
the fact, and the result has been constantly the same. In 
cases of effervescence, indeed, particularly when accompa-^ 
nied by much heat, the metallic v^sels employed become 
negative, but this is a phsenomenon connected with evapo* 
ration, the change of state of a body independent of che- 
mical change, and is to be referred to a different law *. 

* The chan|^ of the capacities of bodies in consequence of the alter- 
ation in th«r folames or states of existence bj heat^ is a continually 
operating source of dectrical effects i and, as I have hinted before, 
it otoi interferes with the results of ex jeriments on the electrical ener- 
l^es of bodies as exhibited by contact* It is likewise probably one of tbe 
sources of the capricious results of ^periments of friction, in which 
die same body, according as its \iexture is altered^ or its temperature 
ehangod, assumes different states with regard to another body. Friction 
may be consideiisd as a succes^oa of contacts^ and the natural energies 
of bodies would probably be accurately exhibited by it^ if the unequal 
cxdtatioB of heat>or its unequal communication to the different surfaces 
did not interfere by altering unequally their electrical capacities: Of 
the dements of flint glass^ silex is slightly negative with re^ud to the 
metals, the soda is positive; and in contacts of glass with metals 1 find 
it exhibitt the excess of the energy of the alkali : the case, as is well 
known, is the same in friction ; the amalgam of the common maohine 
is csj^entiai to its powerful excitation* 
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; I mentioned the glass plaus of Beccaria m aflbrding ^ 
parallel to the case of combination in comequenee. of tbm 
different cleotncal state»of bodie^. In Guyton de Morveatt'a 
experiments on cohesion, ihe d^Eurent petals are ^ said 10 
have adhered to mercury with a force propoirtiopal. to iheir 
chemical affinities. But the other meuls have diffen^i^ ekc^ 
trical energies, or different degreea of the same eldCiricBil 
energy with regard to this body i and la ^1 tases of ^oinact 
of mercury with another metal, upon a large surla^e, tboy 
ought to adhere in consequence of the differ^ace pf tkek 
electrical states, and that wit^ ^. force j^opprtiona) to ib^ 
Exaltation of those states. Iron, which Mt GuytM foiaad 
^lightly a$ihesive»I find exhibits little positive .el^ccricUy 
after being^ laid upon a s^i^face pi mercury^ aad tl^ea lepa* 
rated, Tin, zinc, and copper, which adher.e much nore 
strongly, communicate bighor .char|(^sJ(o tbe ^ondensiag 
electrometer. I have \i^. no imtrumeot BufficieotUy /eAaoi to 
measure the differences ^ bu|: it would i^eem thatvthe adjKSton 
jFrom.the difference of electrical states m^st have operated ia 
these experiments*, which being proportional to the electrical 
energies are, on the hypothesis before stated, prppcxtioiKid 
to the chemical affinities. . How far cdbebioh isgsaend may 
be influenced or occasioned by this %fSttSt of the diffisTeMe of 
ibe electrical energies of bodies, is a curious (^uestioii forxn«. 
vesttg^tion* 

Many a]ppHcations of the* general facts and principlea to 
the processes of chemistry, both in art and in nature, will 
readily suggest themselves to the philosophical inquirer* 

They offer very easy methods of separating acid and nUak^ 
line matter, when tb^ exist in combination, either together 
4)r separately, in minarals ; and the electrical powers of de« 

* Amalgamation undotibteAy must have iixterierecl j but the general 
molt ^«em8 to h^re ba^n distinct. 

cbmpositioii 
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A piece* of mu^cjalar fibre, of two m)che& )ong and half zvk 
inch in diameter, after being eLeptrilied by the ppwer of 159 
(gyr fivedays, becaipe perfectly dry and karxi^ and left on ia-^ 
Gineration no saliae matter. Potash, soda, ammonia, Ume« 
and oxyd of iron, were evolved from it oi;i the negative $idef 
ax^d the tbree common mineral acids and the pho3phoric acid 
were given out on the positive side, 

A laurel leaf treated in the same manner, appeared' a; i( 
it had been exposed to a heat of jo^* or 6po? Fahrenheit, 
aj^d w;as brown and parched. Green colouring matter, widi 
r&sin, alkali, and luxif, appeared in the neg^tiv^ vessel xwi 
the positive vessel contained a clear &uid, which had tjifr 
siaell of peaqh blossoms ; and which, when nei^n^lii^ed by 
pgta^h^ gav^ a blu£-greeq precipitate to «pliitjon of s^gifphalA 
of- iron i ^.tt^ it coptajned ve^^able prussic ^id» 

A sm^dj plant of mint, in a H^te of ^ealtl^iy vegetajtion, 
Ya$ naade tbe>»^ittna of connef^ipQ in th.e bat^tery, its e^^ 
tf efpities being in contact with pure w.at^r j the process wa^ 
carjried qp for iq minutes : potash, and iin^ wpre found in 
the negatively electrified water, and s^cid maUe;r |n th^ po^ 
litively electrified w^er^ which^ occasiiQned 9 pre^ipi^te in * ^ 
4Qlu;tiQn$ of muriate of baryta, nitrate pf silver, aod o^urji^ 
fteof lime,. This plant recovered after the prpce^f : but n 
siflailar one, thiiit hadb^n electrified for four hpprs with U}^ 
results, faded and died^« The fac^s sheiiA^tbat ^e electrical 

♦ Seeds, I find, when placed in pure water in the positive part 6f the 
ckcuit, germioatenmeh more rapidly than under commoa circumstaneesl 
but in the negative part of the d^tcmi they do not germijaaie at all* 
Without supposing any peculiar effects froti^ the ijUfft^^u jekctrieities 
which however may operate, th^ phaenom^g^n oaay be accoujit^ for 
firom the saturation of the wat^r near the positive metallic surface with 
oxygen, and of that near the negative surface with hydrogen. 
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poweri of decomposition act even upon living vegetable 
matter; and there are some phaenomena wbich seem to 
prove that they operate likewise upon living animal systems. 
When the Sngers, after having been carefully washed with 
pure water, are brought in contact with thi» fluid in 
the positive part of the circuit, acid matter is rapidly deve- 
loped, having the characters of a mixture of muriatic, phos* 
phoric, and sulphuric acids : and if a similar trial be made 
in the negative part, fixed alkaline matter is as quickly ex« 
hibited. 

The acid and alkaline tastes produced upon the tongue, in 
Galvanic experiments, seem to depend upon the decompo- 
sition of the saline matter contained in the living animal sub- 
stance, and perhaps in the saliva. 

As acid and alkaline substances are capable of being sepa- 
rated from their combinations in living systems by electrical 
powers, there is every reason to believe that by converse 
methods they may be likewise introduced into the animal 
economy, or made to pass through the animal organs ; and 
the same thing may be supposed of metallic oxyds ; and 
these ideas ought to lead to some new investigations in me- 
dicine and physiology. 

It is not improbable that the electrical decomposition of 
the neutral salts in different cases may admit of economical 
uses. Well burned charcoal and plumbago, or charcoal and 
iron, might be made the exciting powers ; and such an ar* 
rangement if erected upon an extensive scale, neutrosaline 
matter being eipployed in every series^ would, there is every 
reason to believe, produce^ large quantities of acids and al- 
kalies with every little trouble or expense. 

Ammonia and acids capable of decomposition undergo 
chemical change in the Voltaic circuit only when th^y ar^ 
in very concentrated solution, and iq other cases are merely 
carried to their particular points of resu This fact may in<. 

duce 
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dace us to hope that the new mode of analysis may lead as 
to the discovery of the true elements of bodies, if the mate*, 
ri^s acted on be employed in a certain state of concentra*' 
don, and the electricity be sufficiently exalted. For if che* 
mical union be of the nature which I have ventured to sup* 
pose, however strong the natural electrical energies of the 
elements of bodies may be, yet th^re is every probability of a 
limit to their strength : whereas the powers of our artificial 
instruments seem capable of indefinite increase. 

Alterations of electrical equilibrium are continually taking 
place in nature ; and it is probable that this influence, in its 
faculties of decomposition and transference, considerabljr 
interferes with the chemical aherations occurring in diflferent 
parts of our system. 

The electrical appearances which precede earthquakes and 
volcanic eruptions, and which have been described by the 
greater number of observers of these awful events, admit 
of very easy explanation on the principles that have been 
stated. 

Besides the cases . of sudden and violent change, there 

« 

must be constant and tranqnil alterations in which electri« 
city is concerned, produced in various parts of the interior 
strata of our globe. 

Where pyritous strata and strata of coaUblende occuTt 
where the pure metals or the sulphurets are found in contact 
with each other, or any conducting substances, and where 
different strata contain different saline menstrua, electncitf 
Aust be continually manifested ; audit is very probable, that 
many mineral formations have been materially influenced, or 
even occasioned by its agencies. 

In an experiment that I made of electrifying a mixed so* 
lution of muriates of iron, of copper, of tin, and of cobalt, 
in a positive vessel, distilled water beijig in a negative vesr 
sel, all the four oxyds passed along the asbcstus, and into 

the 



tbp. pe^tive tube^ and a ytWoyr px^2i\\c cr^t formed .ogi |b^ 
wire, and ibe ojcyd^ ^rraiaged tb^imelv<f^ i^i ^ flwjtied ;^t^. 
rouadthp ba$e gf it. . n 

In wotfeer <xpejim^nt, in which c?rrbonate of coppor* 
wa$ diifusied through w^ater ia a stat/e of wiaute diyipion, 
4nd a n^ative wire placed in a sxaall p^rforaited cube of ze^* 
(itc in ^be water, ^^een crv^taU collected round th/e cube-; 
^e i^rticles not beii^g .capable of pe;n9tf ati«i£ it. 

By a multiplicatiQipi of &uch in^t^nces the electrical power 
of transference may be e4sily conceived tp apply to tbc^x« 
plaQation of somet^f the principal and mo^ my^terioM? i^W^ 

ip«ealqgy. . , 

And by in^gining a scale of feeble powers, it vould be 
easy to account for the association of the insoluble met^lic 
ilnd eartby ^ompoAiuds, xrontaining acids. 

Nat,tti;al ^decfi:icity iias hitherto been little ii;ivei[tig$4c4y 
eitcept in the case of its ej^rident a&d powqrf u} ocvptcienu^^iw 
in the atmosphere. 

Its slow and silent operations in every part of the sm;£Kf 
iviill probably be found more immediately and in^|ip(rtas|tly 
connected M^ith the oitipr^d ^cQuomy of na^uire^ 4i^d j^^ 
yefii;\gatiQn^ on this jiubject can bardfy fail ^tp enlighten 4>tfr 
philosophical- systems of the earth; and maypcv^ibly pl?^ 
new Jiovei:/* within wrjreach, . ' 

-' ' ' kkplanniion of tie Figures. Plate IX» 

* Tig.- i^ Represents the agate cups. 
• Fig. 2, Represents the jgold cones. 

"Fig. 3, Represents tbe glass tubes, and their attached ap- 
paratus. 

Fig, 4, Represents the two glass tubes, with the interoie* 
Slate vessel.^ 

In all ,the figures AB denote the wi^^es, rendered one posi]- 
tively, the other negatively electrical ; and C the cpnnecting 
pieces^ol moistened amianthus. 

Account 
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By Mr. JaMb4 MAtcOLwr. 
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(Concluded from Page ^36.) 

A: HE c)coeUeiic)r of bricks comiseft clueflj in the fim eaiift: 
lasY operfltifid ; for brickf made of gboi «(ftb, and wd^ 
l^^^trod, becofhtf solid and ponietm$^ dfld therefore will 
inka tip ft lofigeir tihie in drying And btAriiing thim oar cotii* 
iMn bficks^ seetn to require. It is- also to be observed tbav 
the wdl drying of bricks, before they are burned» prevenof 
cracking ^nd crutnbling in their burning ( for when tfa4 
llricki are too wet, the parts are pRveat^d from adhering 
together. The best way of Ordering the fire is, to ftiftke it 
gMtte a^ firsts 4^ increase it by degrees as the bricks grow 
harder* If thOiie sevdrai operations were properly and duljf 
attended to, we $hoi^ld not see such immense waste, iatnA so 
g^r«at a profusion of unburnt and half-burnt brickie, called 
)ilMa bricks, as we constantly fitid on the outsides of our 
l&dderii clamps. For want of due precaution the fire never 
Mlcbe64hem in aft equable degree^ and therefore they ought 
to bii totally disregarded and laid aside; but ifiodern inge*. 
tiuity^ and the tricks of the builders, have found out a mode 
^ ysing them, kss objectionable to be sure than if tfaefy 
.W^re coiMigned to the outside walls, though properly^ they 
*flff« not fit to be u«ed any where. It is necessary that the 
^blic should bt informed, that these place bricks are tiow 
4illide u9e of in the inside walls of housei of every denomi* 
tiati^, fir^m ^ hut to the palace; and that they are soft, 
;fi«ibj^t'to t^y quick decay, and wherever wetcaA at afl 
'^td lh8ft»,th^ mouMer away whh great rapidity ; nor n 
«hil the on-ty obfectioh to them ; they arc subject to be acted 
tlpen'^y-^Vwy ehattge of the weathery so tliat the walls be. 

come 
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come damp, ^d the plastering discoloured, causing the 
bond timbers and plated to rot; and for want of equal soIi«» 
dity with the external bricks, the walls crack, the timbers 
swag, becaute the bearing on them cannot be then anjr 
where equally poised. 

The dampness which so often affects the inside walls is 
attempted to be palliated, or removed, by the introdoctioii 
of what is called battening, whereby an opening or cavitjr is 
left between the brick-work or plastering ; but whoever has 
attentively observed the result of this invention, which ia 
Tery many instances has fallen tp my lot to notice, will see 
Aat the 4^mp arising from these, bricks engenders mould* 
and is visible on the frame of the wood used in the batten^ 
ing ; this mould is no doubt the secondary cause of the diy 
rot, smce the origin must be in the bricks themselves. 

That this is the case nuty be deduced from this fact, that 
wherever a quantity of those bricks is heaped up together 
for any length of time, they will upon separation be found 
to have their bases covered with a fine white net-woriu 
especially those which are nearest the bottom. Hard burnt 
sound bricks n<^ver have this net work grow upon them, let 
ihem lay as long as they may in any situation. This.net 
work then is the plantulae of mould. The origin and in« 
crcsase. of mould .is nearly in proportion to the heat of tbe 
atmosphere ; its appearance and vegetation are never more 
sudden than during the summer, and the reason seems to be, 
that the heat of the weather necessarily draws out the redun* 
dant moisture from the bricks, for want of a due circuladon 
of air. This moisture attaches itself to the outside of the 
bricks, and there remains, the heat not behig sufficient to drjT 
it up, but enough perhaps to produce a degree of warmth; 
it enters into a slow but certain process of fermentation; 
and» passing through a stat^ of acidity to putrefaction, is of 
itself sufficient to engender mould. Sometimes it is vtxf 

lonf 
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fetfg^' before inpidd is pfodiirceJ: on. paxttcitbr sulMiUiice9» 
either .fiiom the absence o£ dtc seed, or the substance hot 
bdiig veil adapted for its vegetation ; ^vhU'e mothera^.thp 
<eed Ua^ bean known to veg<^tate inr three hours. Tbia naoiilil 
froa bein^ first white turns yellowish, and at last' bhcite^^. 
*As it approatrhes a sorte of unmurity, a kind of/black dust 
falls from it, which is the seed of th6 plantulas ; 4 ^juantify 
-of this dust i^onstkut(e» ^he powder, which l;>lackenis the 
liand When touched. As tMs du$t and Seed is 40 fini^ and 
•infinite, it spreads with a ttpiAkf equal to (he state and con- 
dition of the substances which may be fitt^TeceiiBe it, ^nd 
*hence may- attack a whole b\;ii4ding, and hiecome' the meaiis 
of endangering and eventually destroying the most anpi9i)b 
edifice. 

Another fact will" cdn Brm this reasoning. In pulling down 
the niost ahcie^rit houses nbt an atom of dry rot has been^vi* 
sible, bui merely a decay in the timbers dccasioned by age, 
because the bricks* Iriside Stftdout' Were alilce hard and' sound : 
but where modern ones h^ve bfeen erected on the old sites/ 
*a very few years have been sufficient to prdve, that symp. 
tonis of dry rot have manifested themselves in the basement, 
froito the great degree of humidity which prevails there. ' 

If such bricks therefore are not timely removed, all the 
art of man cannot prevent the eflects of the dry rot: it is 
the same with certain' sorts of *s£one,." which are always damp, 
be the weather what it may, and "there the dry rot makes the 
greater havock. 

Besides the bricks made at the places befbrementlpned, 
there are some maqe atT'ootrng, of common stocks,. ^ ^r^ 
Brodie's ; at Croydon, by Mr.* Cooper ; some very good 
white bricks, and' geometrical tiles^ at Reigate,* by MrsIXu- 
cock ; at Send Turnpike, by Mr. Daws ;. at Brook, in the 
jpariah of Widey,. by .Mr, Mitchell; at WilderwicKi by 
Mr. AwrjrL Th« (iomnjon computatiijn is, = that every acre 
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will yield one million of bricks^ in every foot in depA, 
ivbich alio includes ashes that are usually mixed with it* Id 
:general our fields are shallow with a bottom of gravd, yet I 
think they will average nearly five feet, though I bdieve 
we have none that w^U run. to, la, or more feet as about 
•Kingfslahd, at least such is my information, as well as ob- 
.servaiion. . 

There is a duty imposed on bricks by three Acts of Par- 
jliament, of ss, for every loOO of bricks, payable by the 
.maker,, who is allowed lofor every loo when charged in 
:the ,fie}4> befcMre burned, in compensation for all waste, 
.1qs^» , or damages ; and the duty must be paid in six weeks. 

„, For every leoo plain tiles « • • 4 lo 

For every 1000 pan tiles, or ridge tiles ..•••• is 10 
For CYc;"y 100 paving tiles, not exceeding 10 

inches square 2 5 . 

If e^^ceeding 10 inches, an additional duty of 4 10 . 
For. every 1000 tiles, other than the above, by 

whatever name known «•••,,••••,•»•••••* 4 10 

r- • - 

The ijrice is as under : 

: r ■ S. I. 

\ [ Best washed malm or marl stocks • • 50 to 60 per looo 

Seconds . . • 40 to 50 

. Picked grey stocks .^...^sotosG 

Common ditto • •.••••• 26 to 30 

. Place ditto « 21 to 84 

White bricks • ... 64 

. White geometrical tiles • » • • 64 .^ 

.Red tiles •••••.. <.««.i ...40 

.... ' MANUFACTURE. 

%/ 3'ricks^re made by the thousand, as the most satisbctory 

: mode- bet ween maistef and man; and a handy man caa 

7 ' . - mouU 
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mould in one day^ viz* from five in the morning until eight ' 
at nighty 5000; To assist him in the prel>aration* of the 
soil» &c« from the heap (which is usually dugafier the s^a*^ 
son for brick making is over and laid up) there is generally 
a gaifig consisting of six persons ; one man (but sometimes a 
woman) tempers and prepares the soil, which is done with 
a hoe made long, in the shape of a mattock, a shovel, scoop, 
a thick plank or board, and a cuekhold ; with the hoe he 
pulls down th^ soil from the great heap, which is chopped 
backwards with the sliovel, to turn it as often as may be ne« 
f:essary, to mix aind thoroughly incorporate the ashes and 
soil together (because it is to be understood that at the time • 
the soil is dug out, and made into this heap, a layer of co^l 
ashes is alternately placed between a layer of soil, as oftea 
and in such quantities in each layer as the ^ual^ty of the 
soil and other circumstances may make necesjsary.) The 
scoop is used to throw water over this portion that is piiUed 
down with the hoe, in order that it may beconye more ^nd 
more in a tempering state, more soft and ductile ; and with 
the board he kneads it together, over which a cer^^n qu^. 
tity of sand is thrown, and it is then covered with pieces of 
sackjng or matting to keep the sun and air from it, A boy 
pf ^o or 12 years of age scoops or cuts off a slice with an 
instnitnenC or shovel having a short handle, and the blade 
of it piade concave, called a cuekhold, which he brings 
on bis armf tp the n^oulding table, wbich i« placed undpr 
a moveable shed^ upon which a girl of t)>e same age 
rolls out a lump somewhat bigger ^han will fit ^he mptild, 
the l^ble having been previously str^cwed with sand^ The 
moulder, aftpr dipping hi$ mould intp dry s^nd pla^jSjd al 
one corner of his table^ throws the lu|np prepared by the 
girl into the mpuld, and with a ^at smooth stick about eight 
inches long, previously dipped in a pan of water, strikes off 
tl^e surplus soil ; he then immediately turns opt the contents 
jl^f the moul4^ upon a stand or b^ard of the same size with 

PP # , the 
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the brick. A boy tales k firbrti tfiknce, aiid pttcfei it idii * 
Itgbt Urro^, ^itb'h i^ttice^-\^ork fraiiie fi^ed cVVbr the fersrtnl^ 
of A Ibh^ borrow, at abotit three feet Sigh Attvfe the x^hed, 
axi<i reduced td about 18 inches in Height tdwards tb^ tiih- 
dies; formihg aii ihclfned ^fahe. The neW made bricks at6 
piaced btt this lattice frame, iind^Vef them sand iis tbrowii 
in Itifficieiit quantities tb prevent their adhering to ieach' 
other, as well as to preVerit in a certain degrefe thfcir crack- 
ing in drying wliiie on the back^* A "girl wfeieeh th* bar. 
idH^ to tb'e hacks, and phcfes theta ^Itb gfeat Tegulariiy and 
di^atch one iibove the other^ a Hitle diagofeafly, in ordter tbf 
givfe a free passage to the afr. Each hfadt i« made widtJ 
endttgb for two bricks, td be pliccd edgways acrt^, ^h a 
pkSteige betWeteA the bfeads of cacb trick; tfcey are trsnalfjr 
iftade'cigfit tnicU high, tbe bottom brrcks iattihe efed oFeaA 
teitk are usually old ones. 

in Showery Weattfhar, wbeat c^r rye itv^ is caref uJly laid 
over the tricks that are drying dn these- hacks, 'to kce^ fliefiri 
as fffee from Wet as possible : for the bricfc-niakti^ tfo not 
hc¥e, 'aftte pfece* more idr^tant frorti the inerropoHs, go^o 
the expensfe of roofed Coverings, lor long shfeds, which from 
tTie ex'tent of one of these 'jRelds Vonld bfe Jfttpo/ssiWe. 

if \kih weatTier is tolerably fine, 'a few 'days is sufficient to 
toake them dry enough -to be turned, Which is" dine by fe- 
s^ting thehi mdre open, and turning themV Jtnd iix or 
eight days more are requrrcd before they are fit 'to Uc pttt, 
irito the clamp, fdr kilhs 'arfe not ih tu^ in this -part of th6 
county, When sufficiehtTy dry, tte cTamp inaker levels tlie 
^Otind, geherally it one end df the range of barks nearly 
demricah malting the fodrfdation "of the^ fntehded clsrtrip 
.sbmewbat higher than thesafrotiridirig -ground ; and with 
jilate bricks, 'if'thcy h^^atiy unsold, or otherwise witTitBe 
driest df thdse jdst made, hiakes a foundation of ^n oblotig 
fWih, beiginhth^ Witii' the fliie. Which is* nearly i'bricTt'Wifc 
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tXii runh!i)g (straight throt^ tH^ chtfip. Ii^ this flue ipf 
bavins, coals, and cinders (Vulgarly called breese) are hid 
2^d pressed irt close,- in 6rdfer ihit the iftt^rstices betwecfi- 
vh9Dd and cob\ may be properly filled up* Off the sidft* of - 
the Sue, th^ bricks are placed diagonally ^boDt onekich' 
aisubder, and between each layer bf bricks three, or, four 
inches of brcese are sttewetj, and in this ttianner they biiild 
tier upon tier as high as. the clamp is meant to be ; n^vetf 
ortikliAg between each layer, as ^el! as between each brick» 
that IS placed diagonally, to put a due portion of brcese* 
When they have nkade the clamp kbout siX' feel long, afio» 
thei'fiueis made sifhilar tn every i'espect t© the preceding,- 
to Ac extent of the ^zt of the intend'ed clamp ; provided 
Mfy that the bricks are meant to be burnt olF quick, which 
they Wfll be in about 21 or go days, according as the wea- 
fliei" taay suit. Bdt if there is no immediate hurry for the 
bricks, the flues are placed at about nine feet asutidfer, and 
the clamp left to bum off «fowly. When fire is «et to the 
chtmp, and it bums well (the ash-hole being placed at the 
West lend generaHy) the'mourtis are sitopped with bricks,' 
and clay laid against them ; the out'sides of the clamps are 
pilastered with chy if the ii^catTier is at all precarious, or the 
' fire burns fcrriously ; and to the end against wbich addition 
IS made to the clamp, skretns tnade of reeds worked into 
frain!ies about si jc feet highland suflSciendywidetobe moved 
about with ease, are placed to keep off the at eathcn an4 v , 
agaitist any particular side where wet is most prevalenti; 
On the top of the clamp a thick layer of breese is uniformly 
laid. 

Tills js tbe mode of mahtifacturing the common grey 
stocks for walls and commoh buildings ; but some'brickr 
ihakers, in order to mix the soil and ashes more regularly^ 
fferform it with ^ machine, called a clay-mitl, which'' a , 
horiSe tufrtg round. This machine consists of ji ttib or tu» 
• ' ' fixed 
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fixed to the ground, in which is placed perpendicularly an 
inscrument resembling a worm or screw ; the soil being put 
in at top» is worked down by the rotary - motion of the 
worm, and ia forced out at a hole made on the side near 
,tb^ bottom of the tub, A man supplies tbe tub with fresh 
soil, properly moistened, while the person who supplies the 
moulder ^keeps removing that which is thus prepared, or 
pressed out. 

Washed malmf, or more properly marls, are made with 
still greater attention : a circular walled recess is built about 
{bur feet deep and from three to four feet wide, paved at 
VittoiDi and from lo to la feet diameter, having a horse- 
wheel placed in the centre ; the ground is raised all round 
^, and a platform made upon a level with the- top of the 
xecess* On this platform the horse walks, a pump is fixed 
intOA well, as near to the platform as may be, to supply ^h^ 
recess with water as often as occasion may require. A hai** 
row made to fit the recess, and thick set with long iron 
t«eth, well loaded^ i^ chained to tbip traces of the horse, 
who drags t^is aftjer him ; a man^^whejels a borrow full oC 
soil previously prjepared in a he^p the same as for the corn- 
soon stocks, and shoots it regularly round the repess, he 
^hen pumps a certain quantity of water, which, by means 
of troughs or shoots, runs on it, and sets the horse ifi mor 
tion. The harrow being loaded accordingly, forces its way 
ipto the soil, admits the watpr into it, and l^y thus tearing and 
separating it, mixes the ingredients at the same time that it. 
gives an opportunity fqr stones and other ponderous sifbstanc^i 
to subside to the bottom. The man keeps supplying it witl^ 
fresh soil and watef until there is a sufficient body in the re«. 
cess. On one ^ide^ but as near to the recess as possible^ th^. 
fffound is made smooth, and dug out about 18 inches ortvfQ 
fee^ de/ep into a hollow square; and the soil now becpme^ 
jpaste, and bein^ thereby sufficiently washed, purified, and 

fluid. 
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flaid, troughs, are placed from the recess to this hollow; 
ground, and it is ladled out with 9C0(^s or shovels into" the 
tfx>ughsy carefully leaving the sediment at die botUHll of the 
i«:ess to be afterwards thrown out on the sides of it, tqgo* 
cher with stones, bones, &c. Over this hollow square or* 
pit the fluid soil disuses itself, where it settles of an equal 
thickness, and remains until wanted for use, the superfluoui 
water being either evaporated or drained from it, by its 
being exposed for a certain length of time in so thin a body« 
When they have got a sufficient quantity of washed earth in 
diis pit, another is made alongside of it, and so they pro-> 
ceed until they have got as much thus prepared as tb^ are 
likely to want during the season. 

The clamps for burning these better sort of bricks are in» 
dividually the same with the others, but greater care is 
taken in not overheating the kiln, but in causing it to burb 
moderately, as equably and as diffusively at the same time 
as possible. 

In the country, bricks are always burnt in kilns, whereby 
less waste arises, less fuel is consumed, and the bricks are 
sooner burnt. The bricks are first set or placed in it, and 
then the kiln being covered with pieces of 1>ricks or tiles, 
they put in some wood to dry them with a gentle fire; and 
this they Continue until the bricks are- pretty dry, which 
takes up two ot three days, which is known by the smoke 
turning from a darkish colour to a transparent smoke ; they 
then leave off putting in wood, and proceed to make ready 
for burning, which is performed by putting in brush, furze, 
spray, heath, brake, or fern faggots, according to the scar- 
city or plenty of some of those articles in , the neighbour* 
hood. But before they put in any faggots they dam up the 
mouth or moutbs of the kiln with pieces , of bricks, which 
is called in some places shinlog^ piled one upon aiK)ther, 
an#x:Iose it up with wet brick earth* 

The 
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* ; The ftiualog they make so high ihd/t Ihe're isinit just jndoffl 
ipboire it to. thrust in 9 faggot; thejr then proceed to puti^ 
'jBone bggots* till thtt kiln and its arches look white, aai 
46e fi^appeafs at the top of the kiln: upon wbicbthiy 
dadtea the fire ior ao hour,, and let all ceol by degrees. 
'This tliey GOBtiilue to do alternately, heating and slackening 
ibll^tbe bcicks bp thoroughly burnt, which is usually e&cted 
ift 4'8 hpursk . One of these' kiias viU boirn izp^ooo bricks, 
jMSid is usually 13 £eet Iong» by 10 feet six inches in ipfkh^ 
:and Ac height, about 19 teet. The Wf)b aee canaei up 
atunediing out f>{ the perpejidcicular at top, -and incliiufig to- 
wards each otlier^ sp tbat chc area at die top is not asoce 
than 114 square feet; the thsduMss of the oralis aHreon^£oot 
Awo kicbes. ' ' 

Tbfi bricks are se^ on flat arches, ;haTtng holes left in 
ilh^'Someji^hiag like lattice work. 

Goldham observes cthat bricks -will have, doidyle At 
strength if after one burniog they be steeped in water and 
duiQBt aifcesh* 

' As Avery inan who <bas. occasion to use brides, whether 

on bis owa estaite, or jon that '.of bis ^ landlord, <caanot batbe. 

.sensibk ef .4be great valpe of ^.perfectly dry house ; and^ 

Irthijdcl ba%e shewn that it is impossible -a house ^ap be 

.dny if bricks .ane used which ai;e insufficieasly 4iurtit, SiMh 

jaSvifae place bricks I h9vebe£ore«described; he will do weil 

\to.co0fisider wbctber it wrll not be more advantageous to 

'4ura>in the end, to make use'x>f «o o^er thftn the very best, 

ittutlspund biucks, be the /colour ^f them what they raa^, 

aa^be the castwbat it wi^L Such'bri^ks are easriy koovn 

by 'their sound, and by their striking-fii<e with steel.' It will 

>be fewmd' thaft, bcsfdiss the comfort and firmness of the build- 

.ing, they will he cheaper thian place 'bricks, together widi 

the expense -of battening the walls. 

... In 
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In the iniericH' bf the tontAy tiles are almost uniformly 
used for roofs of houses, and in some instances on barnt ; 
bot between Dorking and Horsham a heavy l>ut very dur- 
able sort of slate stbne is used* Nearer London slates either 
Welch or Westmoreland prevail* Ai^ ' there are many per- 
sons who give the preference ta tiles, it may not be amiss 
to know the result of a curious experiment on that subject 
as rdated by the Bishop of LlandaiF. 

*' That sort of slate, other circumstances being the same, 
is esteemed the best which imbibes the least water ; for the 
imbibed water not only increases the weight of the covering, 
but in frosty weather, being converted into ice, it swells 
and shiv^s the slate. This effect of frost is very sensible 
in tiled houses, but it is scarcely felt in slated ones ; for 
good slate imbibes but little water, and when tiles are well 
glazed they are rendered in some measure, with respect to 
this point, similar to ilate* I took a piece of Westmore* 
land slate,, and a piece of common tile, and weighed each 
of them carefully \ the surface of each was about 30 square 
inches ;, both the pieces were immersed in water for ten 
minutes, and then taken out and weighed as soon as they 
had ceased to drip ; the tile had imbibed aboVe a seventh 
part of its weight of water ; and the slate had not imbibed a 
two-hundredth part of its weight ; indeed the wetting of the 
slate was merely superficial. I placed both the wet pieces 
before the fire ; in a quarter of an hour the slate was become 
quite dry, and of the same weight it had before it was put 
into the water ; but the tile had lost only about 12 grains of 
the water it had imbibed, which was, as near as could be ex^ 
pected, the very same quantity which had been spread over 
its surface ; for it Was the quantity which bad been imbibed 
by the slate, the surface of which was equal to that of the 
tile ; the tile was left to dry in a room heated to 60 degrees, 
and it did not lose alt the water it had imbibed in less than 
six days." 
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* 

The finest sort of blue slate is sold at Kendal for 31. 6i. 
per loadft which comes to xL iy. per ton, the load weigh* 
irtg two hundred weight^-^Thc coarsest may be had for 
^s. 4^. a load, or \L 3^. 4^. per too. 'Thirteen load^of the 
.finest sort will cover 42 square yatds of roof, and 18 loads 
of the coarsest will cover the same space; so that there is 
half a ton less weight put upon 42 square yatds of roof when 
the finest slate is used, than if it was covered' with the 
coarsest kind, and the difference of the expense of the ma- 
terial is only 3^. 6d. To balance in some measure the ad* 
vantage arising from the lightness of the finest slate, it must 
be remarked that it owes its lightness, not so much to any 
diveijsity ih the component parts of the stone from which it 
is split, as to the thinness to which the workmen reduce it ; 
and it is not able to resist Iriolent winds so well as that which 
is heavier. 

A common Cambridge tile weighed 37 ounces : they use 

. at a medium 700 tiles for covering 100 square feet, or about 

two and a half tons of tile to 42 square yards. Hence, with* 

< out including the weight of What is used in lapping over, 

&c. when a building is covered with copper or lead, it will 

be seen that 42 square yards of building will be covered by 

Copper 4 cwt. 

Fine slate ; 26 

Lead ••••....•••• 27 

Coaner slate . . . • ., . « 36 

Tiles » 54 

|*rom the foregoing statement it is evident that the conse- 
quences arising from a covering with tiles are two fol4 die 
first, that owing to the weight of them we are' obliged to 
na^ke our plates and rafters of the roof so much stouter and 
heavier thanthere is any occasion to do for slates even th<; 
coarser sort; and consequently this increased strength id the 
timber must add to the expehse of the roof, suppQsing that the 
same thickness of wall be sufiicient. Secondly, it is proved 

that 
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that from the porosity of the tile it imbibes one^seventh part 
of its weight, or above five ounces of water in ten minutes, 
and that it requires the heat of 60 degrees, which is five de- 
grees above temperate, and six of those days, to make the tile 
as dry as it was before it was saturated, How much longer 
the tile may continue wet, during the moist winter months, 
if ii ever dries at all upon the roofs of our houses, is A ques« 
tion I am not prepared to explain. But I think it appears 
pretty evident that such tiles lodging on timber in a state of 
dampness, at least for six months^ must injure such timber, 
and together with the unburnt or place bricks in the walls 
cannot fail of producing an almost perpetual moisture, and 
make a house damp and unhealthy at nearly all seasons. 
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Intelligence relating to Arts, Manufactures, &tc. 

Observations by William Jackson, Esq. Commissioner of 
Excise^ on the Manufacture of Salt, and Collection of 
fke Duties thereony made in Obedience to an Order of the 
Committee of the House of Commons appointed to consider of 
ihe Salt Duties ; which Order required him to prepare and 
lay before the Committee a Statement of those Parts of the 
Laws of Excise which appeared to him to impede or inter- 
rupt^ in any Respect ^ the Manufacture of or Trade in Salt ; 
or which have a Tendency to discourage or distress the Fish* 
eries ; together zuith his Opinion on the Effects of those Laws^ 
and also of the Practice of the Excise in the Execution of them. 
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ALT is made or procured from rock-salt by the pro- 
cess of refining, from brine produced in natural springs, and 
from sea water. 

The principal salt works are in and on the borders of 
Cheshire ; at Droitwich, in Worcestershire ; and on the 
coast of Hampshire ; the whole number in England bein|( 
about one hundred and eighty*three. 

Q q « The 
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The process of making salt is not/ exactly the same at all 
the works ; and the expense depends very much upon the 
strength of the brine,' and the price of fuel. 

The owner or proprietor of every saltCpit» or salt-work, 
is required to make entry with the Excise, and to provide 
secure warehouses for storing the c^alt raised or procured: 
the Excise Officers have at all rimes access t6 the works, and 
authority to inspect the premise^, to examine the.opeiratioos, 
and to take s^ccount of the salt produced* 

Rod Salt, 
when ta];ien out of the pit, or mine, is deposited in a w^e? 
house, from ly hence it can legally be t^keo in the day-time 
pnly', in the presence of the officer, and upon payment of 
. duty, or security ta deliver it at some established refinery, 
or manufactory of mineral alkali, or on*b6ard for exportation. 
The refineries of rock-salt in England do not in numker 
exceed twenty -three, and the greater part of the rock-salt 
which if raised is taken free of duty for those refineries, or 
for exportation. Rock-salt is found in Cheshire, and is 
chiefly conveyed in flats, or other vessels, to Liverpool, 
from whence it is shipped for exportation^ or to be sent 
coast- wise : it is accompanied with an Excise permit, and 
if intended for refining, bond is taken in treble the value of 
the duty for the due delivery thereof ; and the bond is can- 
celled upon the production of a certificate of the officer of 
Excise testifying such delivery : the time for the production 
of the certificate is limited to three mdpths. . 

In case of rock-salt delivered for exportation, security is 
given at the pits for treble the value of the duty, that the 
whole shall be duly shipped on-board the ve'ssel in which it 
is intended to be exported ; and the bond is discharged on 
the prpduction of a certificate f^om the officer of Excise at- 
tending the shipping, which certificate is required to be 

. produced in two months. 

On 



. On i]^ arrival of r<>ckj*salt ^t the port of 'expQrtation» and 
)>efore shipped, a second bond is taken,; jn treble the vidue 
pf the duty, for the due exportation, in which bond the coiH^ 
xnander of the vessel must join ; and no certificate ibrtb^ 
discharge of apy security entered into for the exportation of 
rock-salt can be made out, till the exporter, or his knowii 
^gent, shall liave verified the exportation on oath. Re§ner$ 
pf salt cannot sell rock-salt unmeited. 

» 

Salt for Home Consumption 
consists chiefly of three distinct sorts ; viz, undried salt, 
stove-dried salt, and large-grained salt. 

The operations are inspected by the officers, who have 
notice of the commencement and completion thereof 9 and 
who, by a sort of computation^ t^ke an account of the quan- 
tity of salt produced ; which, wher> finished, is deposited in 
irarehouses under the locks of the officer. 

From these warehouses th^ salt is delivered upon notice 
\o and in the presence of- the officers ; who, assisted by the 
proprietor's servants, weigh the same : ?ind this is, in fact, 
the only opportunity which the process adnaits of taking a 
true account of the quantity of salt produced. From this 
account the duty is ascertained and charged ; and the ^It 
upon removal from the Works is accompanied with a ^er» 
mit } as it likewise Is if removed from any other place coast- 
wise, or from any pi ac^ whatever to Loiidon, Liverpool, 
Worcester, Gloucester, or Bristol. The permit specifies 
the name of the person from and to whom sent ; the mode 
of conveyance, and whether by land or water; the quantity 
and species of salt, and for what purpose intended ; and also 
the time for which the permit is to remain m force. The 
proprietor of the sak-work is required to keep, and verify 
on path, a«daily account of all salt delivered : and, on pro- 
viding sufficient security, he has credit of nearly, or quite, 
seven weeks for payment of the duty. 

Salt, 
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Salt, conveyed by canals or carried coastwike, must, on 
trans-shipping, if the officer requires it, be weighed ; and 
al80 upon landing at the place to ivhich it is consigned ; and 
^fore delivery, the master of the vessel is required to make 
oath that his cargo consists of the salt only which was origi- 
nally taken on-board, atid that it is the same as is described 
in the permit. 

Salt, when removed from the works, gets into consump- 
tion, in general, through the medium of dealers in the arti- 
cle ; and it is . only necessary to observe further, that salt, 
for which the duty has been paid, may be exported as mer^ 
chandize upon bond, and the exporter is in such a case in- 
titled to a drawback of the duty. 

; Salt for Exportaiion 

can be delivered free of duty only from the warehouse at 
the works, or from warehouses provided expressly for the 
purpose of storing duty-free salt, at Bristol or Liveqxk)!. 
The officer must have notice and attend the delivery, and 
take account of salt for exportation, as in th^ case of salt de- 
livered upon duty for home consumption. 

If delivered frbm the works, security, in treble the value 
of the duty, must be entered into, duly to lade the salt on- 
board the ship or vessel in which it is intended to be ex- 
ported ; and this bond is cancelled on the production of a 
certificate from the propc;r officer of the salt having been duly 
shipped* On re-shippihg at the port of exportation, a se- 
cond bond is taken, in which the master of the veissel is re* 
quired to join ; and this bond, if the salt be consigned to 
Ireland, the Isle of Man, Jersey, Guernsey, or Alderney, 
is discharged, on producing a certificate of the landing of 
the salt at the port to which it is consigned. 

Salt for ezportaticm, on removal from the works, is accom- 
panied with a permit, as in the case of salt for home con- 
fUtpptioD ; and it has been before observed, that salt for 
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which the duty has been paid, upon being duly exported on 
bond, is entitled to a drawback of that duty. 

Salt for tie Fisheries 
is secured and delivered under regulations similar to thosft 
observed in respect of salt for exportation. Mfotice of the 
delivery, and the attendance of the officer, is required : it i« 
weighed in his presence, and it is accompanied on removal 
with a permit. Bond is given at the works ; and if traps* 
shij^ed, to be carried coastwise, a second bond is taken, ia 
which the master of the vessel is required to join. 

The first bond is discharged upon certificate of the trans- 
shipping, and the second upon certificate of the delivery of. 
the salt into the stock of the fish-curer, for whom it is in-- 
tended. The certificate in the first case is required to ht 
produced in one month, and in the latter in three months. 

General Observaiions. 

There are a variety of subordinate regulations intended to 
prevent plunder and embezzlement at the works, and fraud 
in the trade. 

These regulations have seldom been complained of; 
many of them, indeed, seem to contribute in some degree to 
the safety and protection of the proprietors, and have little 
tendency to impede or obstruct the process of manufacture. 
The system of excise may be explained to consist in sur- 
veying and taking account of manufactures from the first 
and earliest state of operations ; attending the same through 
the whole process until finished ; and calculating the duty 
upon that account which gives the highest charge.-— The pro* 
cess of making salt certainly does not admit of the applica* 
tion of this system in its fullest extent : it has, however, 
been applied as far as it could be done with propriety, and 
the effect has been an increase in the revenue, independent 
of the additional duties imposed. 

The notices required by law at the works pending the 
operations, and for the delivery, as well as those required 

previous 
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f>revious to the shipping arid landing sah; excited serious 
apprehensions «t th« commencement of the law; and a 
strict compliance with the law in respect of these notices, 
may, Sind probably will in some instances, occasion delsiy 
and interruption ; but it does not appear that those regula- 
tions' have been attended with any material incohyeiiience to 
the trade^ or that they have been frequently complained of. 
The necessity of permits for the removal of salt, and of en- 
terifig iniobond for the delivery of dufy-free salt, seem' to be 
the foundation of uneasiness in the minds of the trade. In 
fac^ these circumstances appear to constitute the principal 
grievance. For where bonds are entered into for the de- 
livery, and permits required for the rempVal of specific 
quantities of a commodity so liable to vary inVeight as 
salt, ft discretionary power must be vested^ in those who 
superintend the exectition of ti)e laws. 

» 

Notices to Officers. 

An absolute necessity for their attendance at the storing 
in and weighing out of salt. Weighing the salt in their 
presence whenever trans-shipped, and again on landing at the 
port or place of its destination ; keeping and swearing to the 
daily deliveries ; and obtaining permits and other official 
documents, must unavoidably occasion trouble and delay,* 
It may not however be improper to observe, that if the duty 
were repealed, the trade could not perhaps.be carried on, 
and the proprietor or merchant sectn-ed against plunder, 
without weighing the salt as frequently, and with nearly as 
much care, as is done at present. But the chief objections to 
the laws, by which the salt duty is guarded and collected, 
are the forfeitures and penalties, to which the merchant^, ma- 
nufacturers, and agents, are liable, more especially in regard 
of bonds and permits. 

Salt removed, tho'ugh but a short distance, will unques- 
tionably vary in weight.— Stove-dried salt exposed to the air 
will increase in weight to a certain extent, and that increase 

wiH 
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vili be more or less rapid in proportion as the air is more or 
less damp. — Salt not dried will in general decrease in weight 
by being exposed to a damp air« ^hich dissolves the particles* 
and necessarily occasions a waste of the commodity. Thus on 
weighing salt removed by permit,, or delivered on bond^ the' 
quantity will perhaps in every insjtance be found to have in- 
creased or decreased, according to the state of the salt, the time 
k may haye remained exposed, and the dampness of the air. 

It i^ not known that any' accurate experiments have been 
made to what extent high-dried salt will increase in weight : 
(he decrease in the weight of salt by exposure to the air, will 
always be in proportion to the particles dissolved. It is 
asserted in a Memorial, delivered to the Lords of his Ma- 
jesty VTrea$ury in j8oo, that high dried salt exposed in moist 
weather in an open flat will increase in -weight two and a 
quarter ^^r cent\ and it is certain that much more conside- 
rable increases have been discovered, but not however ia 
every case without suspicion of unfair practices. 

Salt removed from the works, or carried coastwise, with- 
out a true and Uv^ful permit, or under a false description^ 
is forfeited, together with the vessels, cattle, and carriages 
employed in removing the same. Under this clause (strictly 
speaking) any variance between the quantity of salt removed 
and that specified in the permit, subjects the whole to seizure; 
and it does not appear that the salt laws expressly authorize 
the Commissioners of ^ Excise to forego the forfeiture* 

In the case of a deficiency of duty paid salt removed by 
permit, no fraud upon the revenue is supposed ; but in the 
case of an excess (notwithstanding it may often happen to 
a certain extent without fraud or contrivance^ it may be in- 
ferred that a greater quantity of salt was delivered than was 
chafged with duty. In the case of salt dtetlvered free of duty, 
whether for exportation or the fisheries, suspicion of fraud 
or embezzlement always arises, when deficiencies are disco- 
vered ; but direct fraud is seldom imputed upon the discovery 
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of an~excQ9S of duty-free 4alt* * It is nevertheless true» that 
an exqess of such salt may be occasioned by a premeditated 
iptention to evade the duty, 

^ On the subject of excess or deficiency, the Excise Officers 

are instructed, ** That if on weighing or reweighing salt, 

or rock-salt, i^cnaavcd or removing by permit, any excess 

shall be found over and above the quantity expressed in the 

permit, after making the Jegal allowance of haIf.a*pound 

in every two bushels of the quantity weighed or reweighcd, 

SMch salt is forfeited ; and, unless the difference be small, . 

gnd satisfactorily accounted for, it must be seized and secured* 

9nd the Board immediately apprized of all the circum* 

stances ; and if on weighing, any &alt or roc)^-.$aU removed 

by permit for the purpose or with intent to be exported, or 

to be used in the fisheries^ or rock-salt to be r^finod gr made 

into mineral alkali, the quantity should be found to fall short 

pf, or be less than thp quantity expressed in tbe permit 

with which the same may be accompanied^ no certificate 

must be granted for cancelling or discharging the bond giTen 

on the delivery of such salt or rock-salt, without the special 

' directions of the Board, unless the difference be very smtllf 

and the reasons given fomhe deficiency be satisfactory to the 

poUector or supi^rvisor, who must be forthwith acquainted 

with all the circumstsmces of the case/' It will be perceived 

jherefor^ that sdme discredon is l^ere left with the officers. 

It may be proper to observe^ that although tb$ Officers of 
£xci&e have power to make seizures in ali cases where the 
law creates a forfeiture, yet are those officers in no instances 
permitted, without the directions of the Board, to institute 
proceedings either for the condemnation of seizures, or for 
the recovery of pecuniary penalties. Every seizure and 
fEivery infraction of the law mu^t be ciircuH&stantiaJly stated 
to the Commi^sioiiers, who direct either that legal proceedings 
shall be instituted, or that the seizure shallbe restored, or 
^ ii^bject of compli^int disrega^dedi 4s ih« equity of the 

J case 
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'<ase may appear to require. Since the transfer of the salt* 
duties to the Excise, there has been no instance of proceed* 
ing against a whole cargo of salt merely on account of an 
increase in the quantity removect; but of excesses thert 
have been many seizures, some of them amounting to more 
than five, and others to less than ontper cent, of the quan^^ 
tity specified in the permit. It will perhaps be said that 
tliose excesses, if occasioned by the moisture of the air, im- 
ply neither fraud nor evasion : it will be recollected, how* 
ev^er, that any increase in er excess of weight, occasioned 
by moisture, if it escape the officer, goes into consumption 
without payment of duty ; and that to the extent of the in- 
crease-, whether made by accident or design, the proprietor 
of the salt, besides tlie prime value of the article, has the 
advantage of the duty. With respect to bonds entered into 
for salt exported, or to be employed in the fisheries, the 
Commissioners of Excise have a discretionary power to for* 
bear putting them in suit, on- such terms and conditions as 
they may think proper ; and though it does not appear that 
the Commissioners have by law any express authority to dis- 
charge bonds that becoThe forfeited, yet they have always 
exercised that power in cases where no fraud or design^ or 
wilful negligence, cquld be imputed ; of which many in* 
Stances have occurred in regard to bonds given under the 
salt-laws, where the returrt of certificates has been delayed 
beyond the time limited by law for the production thereof* 

It has been said, and probably with truth, that the tim6 
gtveff for the production of certificates of the delivery 6f 
salt is not in every case sufficient, and that the sureties in 
such cases become liable lo the penalty of their 6ond^, 
where no irregularity is committed, and where a compliance 
with the law is impossible. This danger, like many others^ 
is in a great measure obviated by the discretion which the 
Commissioners always, exercise; but if it were deemed ne- 
cessary, the law might in this respect be altered, though 

Rr a perhaps 
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perhaps it would be difficult to make such provisioDf af 
should meet every possible case. It is certain that the Board 
of Excise have not in a single instance directed a bond to be 
put in suit. There^re, however, very many boiids ojutstand- 
irig, some of which the Commissioners have not thought 
themselves warranted to discharge ; and in representation to 
the Lords Commissioners of his Majesty's Treasury, the 
Commissioners proposed, " with their Lordships' concur- 
rence, to accept of bonds to the amount of the single duty; 
and they suggested the expediency of forbearing to put 
bonds in suit, unless in case of strong suspicion, or direct 
evidence of fraud.'' They 'at the same time submitted in 
all cases of deficiencies exceeding the proportion of one ^ 
cent, iipon the quantity of salt shipped (unless where relief 
could be legally obtained}, that the securities should be called 
upon for payment of the single duty, and that such payment 
should in no instance be dispensed with. 

There is reason to believe that the proposed relaxation of 
the law did not entirely remove the apprehensions and un- 
easiness of some of the trade. But considering that salt, if 
in any degree dried, will from natural causes alone absolutely 
increase in weight ; that it has notwithstanding been propo- 
sed to allow for deficiencies to the extent of one per cmC 
and to accept security to the amount' of the single duty only, 
it should seem that there could be very little real ground of 
alarm. It cannot be denied, however, that salt, with the 
iluty upon it, as an article of very considerable value, that 
it may be clandestinely conveyed away with ease and faci- 
lity, and that purchasers are every where ready and at hand; 
circumstances which, taken together, furnish aloiost irresisti- 
ble temptation to plunder and embezzlement; and it is but 
justice to suppose that mapy of the deficiencies hitherto dis- 
covered have been occasioned by the depredations of the men 
einploye^} on-board the vessels in whiph salt has been re- 
moved. 

This 
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* 

This inconvenience is not peculiar to the case of salt ; it 
is, however^ an inconvenience which it would be difficult 
to obviate ; and unless by the means of security the pro- 
prietor of duty-free salt be compelled to exert and interest 
himself in the prevention of fraud and plunder, thefts will 
be committed and connived at. 

It is admitted that the salt will increase or decrease ia 
weight by being exposed to the air ; and there is no provi- 
sion in th^ law to allow for excesses or deficiencies. But 
with regard to salt captured by an enemy, or lost or destroyed 
through stress of weather, or storms at sea, or by tht casting 
away, sinking, or stranding of any flat, boat, barge, or 
vessel, in which the same may be removing, provision is 
made for re-payment of the duty, or cancelling the bond, as 
• the case may require. This provision is nearly similar to 
these by which the like allowances for loss or waste were 
obtained under the old salt-laws. 

Complaint has, nevertheless, been made of the delay and 
inconvenience occasioned by an appeal to the, Quarter Ses« 
sions, and it has been proposed not only to extend the power 
of granting relief to all cases, even of partial loss by acci- 
dent at sea, but to vest the power in a principal officer of 
Excise, upon oath of the fact made before such officer. 
Upon this proposal the Commissioners of Excise, in a re- 
port to the Lords of the Treasury, observed, "that they 
could not but prefer a solemn investigation, as at present 
conducted, to the mode proposed ; especially where duty to 
so large an amount is depending, and where (not to say any 
thing of the inefficiency of oaths in such cases) both iht pro- 
prietor of the salt and the officer of the revenue would be 
exposed to almost irresistible temptation. ' Indeed, the 
temptation under such circumstances to venture at fraud, in 
the hope of purchasing the connivance of the officer, must 
be very obvious : it is certain, that no expence and very 
little delay ever occurs in applications for relief to the Com- 
missioners 
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missioner^ of Excise, who have a concurrent jurisdiction iti 
such cases with the Justices in Sessions. But it may be 
presumed that delay will often be occasioned, and expence 
incurred, in applying to the Quarter Sessions. This is cer- 
tainly an inconvenience ; but, like most of the other incon-* 
. Teniences in the case of salt^ it is not peculiar to the law§ 
under which the duty is at this time collected ; and it is 
hoped it will not be deemed impertinent to remark, that 
the provisions of the old salt-laws, especially those under 
vhich bonds were taken and permits re^uired^ do not VCA* 
terially differ from the existing laws. 

The Fisheries 
are encouraged and promoted by bounties, and the use of the 
salt duty free ; but to prevent abuses the legislature has 
established a variety of provisions. Salt intended for curing 
and preserving fish is removed under the security of bonds, 
and accompanied by permits ; the effect of which, as inter- 
rupting or obstructing the trade, have been already described. 

Fish-curers, before they can receive the sak duty-free, 
must make an entry with the Excise, and (except where the 
Lords of the Treasury shall interpose by their warrant) must 
provide cellars, or warehouseSi fo^ storing the salt. They 
must give bond to account annually with the Excise for all 
. salt received, and not to misapply any part of it. They 
must also verify their annual accounts on oath, and produce 
to the Excise officer all fish for which they mean to take 
credit ; and they are required in gome cases to mark the fish 
in the presence of the ofiScers, and in others fo brand the 
casks in which they are packed. -These regulations arc 
essential to the safety of the revenue, but they are at the 
same time troublesome and expensive to the fish-curer. 

The quantity of salt allowed for the curing of fish is in 
some cases too small ; that inconvenience, however, inigfit 
be remedied by an alteration of the law. . Whether the salt- 
laws have obstructed the fisheries, or prevented persons from 
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engaging in them, it is, perhaps, difficult to ascertain : it 
is, however, very evident that tvhile a high duty is to bo 
collected on salt, the laws which relate to the use of that dx* 
ticle duty-free cannot be i^aterially altered, or safely 're<- 
laxed. At the same time it must be admitted, that those laws 
neither are, nor can possibly be rendered entirelyis&ectual to 
the prevention of fraud. In one part of the kingdom it has 
been found extretnely difficult to apply the laws to the mode 
of using salt in the cure of fish* 

J'or preserving pilchards the salt is repeatedly applied^ 
until it becomes so foul and- blended with extraneous matter, 
as to be fit only for manure ; and after it has been once used 
and i^ mixed with fish-scales and other substances, it is'im« 
possible to distinguish the salt, to ascertain the quantity, or 
to form any check upon the application or expenditure. 
. In the Session of Parliament of 1801 a temporary Act 
passed, which has been since continued, for allowing, salt 
duty-free for the cure of fish for home consumption, either 
in bulk or in barrels; and it is asserted that considerable 
quantities of fish have in consequence thereof been pre* 
fterved and brought to market in a good state, which would 
Otherwise have been destroyed. This Act has not been fo 
extensively beneficial as it perhaps might be rendered by aa 
alteration proposed; but by that alteration the revenue 
would be more exposed to fraud. The regulations of this 
Act have not» it is believed, been complained of, but they 
are by no means calculated to secure the revenue efEectually. 

Conclusion. 

The predominant inconvenienQies with which the exc- 
cution of salt-laws are attended, have been stated. Some 
few of the subordinate regulations of the Act of 1798, which 
relate to the manufacture of salt, might perhaps be repealed 
without material risk to the revenue; an4 these regulations^ 
though not ia general complained of, are certainly not alto* 
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gether free from objiection. Many of the advantages which 
would re&ult from a repeal of the duties on salt, and of the 
laws by which those duties are secured and collected, must be 
obvious. And, except a^ to the revenue,- or finding a direct 
substitute *for the duty (upon which no opinion is given) it 
is presumed that no inconvenience could arise from such 
repeal, for which the wisdom of the Legi«Iature would not 
be able to provide an adequate remedy. It is nevertheless 
suggested, though with the greatest deference, whether an 
unqualified repeal of the salt-laws might not in its effects be 
injurious to the trade of England, and to the proprietors of 
certaiiri salt-works both in England and Scotland. 

It has been frequently said, and it is presumed the asser-' 
lion is founded in experience, that if English refined salt 
could be obtained in Scotland, at the same or even at a 
somewhat higher price than is paid for the marine-salt pro» 
cured and sold in that part of the kingdom, the former 
wouW be so generally preferred, as to occasion the ruin of 
the salt-works here* 

Whether the works in Scotland might not in general be' 
continued, and everi benegted* if the unrestrained use of 
English rock-salt were permitted^ is a question the writer is 
not able to answer ; but it is recalled to the recollection of 
the Committee, that under the salt-liws the use of rock«.saIt 
is restricted to refineries within the distance of ten miles ©f 
the salt-pits, and to such other established refineries as were 
set up previous to the passing of the Act in 1798 ; and the 
•all- works in England which 3|re allowed the benefit of rock- 
salt, do not exceed one sixth of the whole number. If then 
the use of rock-salt were universally allowed, it is humbly 
submitted whether the proprietors of those refineries who 
now eryoy an exclusive privilege, and those who have the 
advantage of a very strong brine, and who, under the sane- 
tion of the laws, may be supposed to have erected or ex# 
tended their works, might not be materially injure4. 
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Specification of the P/gteni gra$sted to Wii^usEarle, ^ 
Liverpool^ Merchant ; for certain Improvements iW the 
TiUage- and Dressing of Landy and the Qultwation cf 
Plants. Dated January 15, 1808. : ; 

X O: all to whom these present^ shall com^, &o. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said Willis Earle do hereby decktre, tl^t my «aid 
invention of " certain improvements in the tillage anfl 
dressing of land ^nd the cultivation of plants'' is ^u 
scribed and ascertained in the following manner ; that v^ 
to say : the improvements principally consist — - 

First. In so mknaging the laiid in tillage, that, ift 
many cases, after .producing ^ crop, it is or may b^ 
worked tvith great e^p^dition, and sufficiekitly to be c^* 
pable of. receiving another crop, by mean^ only of «uch 
plough or- ploughs, as, • however otherwise constructed^' 
have respectively two mould-hoards, and throvir the-e&rtk 
yaised by them tq each side of their furrow; or otheiirise 
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by means of such plough or ploughs, assisted hj one or 
more harrows and a roller, or either of them; or by 
means of other instruments having simikur effects : such 
' culture being attended with'many im,portant and peculiar 
advantages, especially in the disposition and cropping of 
the land, and being also, in great part, applicable after 
a course of ordinary tillage. 

Secondly* Iq an expeditious, and ultimately econo- 
mical, method of manuring or dreeing land, peculiarly 
adapted to the before-mentioned system of cultivatipn ; 
whereby the manure or dressing, is more suitably distri- 
buted, find rendered more effective thaii by.lthe us^ 
processes. ^ 

Thirdly. In certain convenient ihodes of combining 
and convejring manures or dressings to be laid on land, 
or incorporated with the soil thereof; and in the exten- 
sion and improvement of various methods of cultivation 
already in practice, \ ♦ " 

^ Fourthly. In^ the combination of any of the before- 
m/fentioned improvements in the culture ©f ^ same piece 
of land. 

The operations are performed as follows ; viz. Tlie 
first, by drawing parallel furrows with a plough having 
two mould-boards longitudinally along the ridges or flat 
ground, as the case may be, at such distances from each 
other that one part of the soil shall be completely stirred 
to a proper depth, and the whole, or nearly the whole, 
surface of the remainder covered with such part thereof 
as is thrown out of the furrows ta each side by the re* 
spective mould-boards ; if the land has been kept toleira« 
. bly clean during its occupation by the preceding crop^ 
and if the ploughing be performed so soon as that crop 
is removed, all small weeds will tl^ereby t>e buried, * and 
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ia many cases, the new crop may^ immediately be sown^ 
either by a drill or otherwise, in the furrows just made. 
If a loose soil be wanted in the furrows, or they be 
thought too deep for the intended crop, a suitable har- 
row may be worked over or within them previously to 
the sowing ; in either of which cases they will be par* 
tially filled again with soil-; and in the former many of 
the wei^ds.ton that part of the surface which was not 
broken by, the plough will be toni' up, whereas ^in the 
latter they will remain buried. But a good general har- 
rowing will be necessary on account of the weeds, when* . 
^ver they cannot be sufficiently covered by the plough* 
ing ; and a succession of plotaghings a«d harrowings may 
sometimes he desirable. If the land has borne corn, or 
any similar crop, and if it is in a drj^ state at the time 
such crop is removed, it may be eligible to use a roller 
before the plough, in ord^r to bruise and break down 
the stubble, and also for other purposes ; and harrow^ 
may often be us^d with considerable advantage, for 
tearing up weeds and loosening the surface^ before the 
plough is employed, 

The preceding crop on this land may be supposed to 
have been pUt in, either on the drill or broadcast system ; 
if it has been drilled, and in single rows, at any distance 
from about fifteen to thirty inches asunder, it will be in 
a state well suited to the proposed op<erations ; there can 
be no difficulty in drawing |)roper funx>ws for the ensu* 
ing crop by stirring each interval witli the plough ; and 
very little practice will enable the ploughman to draw 
straight and parallel furrows with that in&trument on 
ground' which has been sown broadcast. These furrows 
once made, it will be at the ciilti\^tor's option whether 
ifiimediately to put the seed ii^to thern^ or previously to 
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ismpfcy a harrow of a^iy kind ; and theo, whethei U> re* 
. open the furrows before sowings or to sow upon them 
wheft more or less fiUed up again by the harrowing^ He 
wHl &ep have to choose hk inode of covering the seed 
al^wn; and it is recommended, that, when practicable, he 
fihould harrow or rake it in^within the furrow, as hereinafter 
described ; the seed may however, be harrowed or raked 
ia after" any other manner ; or. it may be covered by 
ploughing upon it the soil of the yet unploughed ground, 
this operation being followed, or not, by another hat- 
rowing. Even for this last described ploughing, the 
; {dough with two mould-boards is most suitable, through^ 
out, on gromid laid flat ; and also for ridged land, in 
ploughing all the unbroken spaces, except the outside 
^ joaes of each ridge, for which a plough with a mould* 
board only on one side is undoubtedly preferable. 

Hand^hoeing or horse-hoeing the crop when in growth, 
or other similar culture, will often be requisite, ^both for 
keeping die land clean, and, in some cases when the 
second improvement is adopted, for . caiTying die same 
into effect/ It may of cout:se be done to or from the 
rows, according to- circumstances ; but to give perfection 
to- the system here proposed, it should be performed 
with great care, so tiiiat not a weed remain, at least to 
ripen its seed. . 

In corn crops, rows from about eighteen inches to two 
£eet asunder are recommended, as the interspaces be- 
tween rows at such distances are most convenient for the 
greater part of the operations ; ^nd because, if the land 
be in >good heart and the seed sown early, they are quite 
nekr enough to afford a full crop. It is to be remarked^ 
ihat ev6ry alternate year there will, in ridged land, be 
o<ie row less to eaoh ridge ; unless* it be found worth 
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m^iile to sow the intei'furrows between the ridgcs9> or to 
ad<l a row to each ridge, every such alternate year. 

In making the furrows as first described, it will m 

general be proper, especially when the intervals in which 

-they are to be. made are wide, to use a plough of tha 

'expanding kind, and having a share extending on each 

side beneath the soil not displaced by its mould-boards.; 

or at leasi a plough with such share ; so that not only a 

sufficient furrow may be provided for tb6 seed ; but also, 

that the whole, or nearly the whole, of the ground may be 

fiaore or less disturbed. It is enough for the crop while 

young, that the centre of the interval be turned over and 

well loosened ; the after-culture will loosen and supply 

niore soil when wanted ; but in order that its operations 

may i>e easy and effectual, and also for other reasons^ it 

is desirable that the plough should stir, in a certain de^* 

gree, the whole Iknd, or very nearly the friiole of it, 

before the crop is put in. If any difHculty attend tha 

plouglung wide intervals or deep soils with this, intenticmy 

it will readily be overcome, in most cases^ by two ope^ 

rations ; either of a smaller and then a larger plou^^"^ 

or of the expanding plough, first closed, and then jsome* 

what expanded ; that is, in the case of wide intarrait: 

and in that of deep soils, by a process of thp oppocila 

nature. Successive ploughiugs of equal extent, but Jit 

-different depths, may also be employed fcr the 

. purposes. 

In the practice of this system of cultivation^ tlie 
culturist wiU of course take care not to mivip^y it^ hy 
attempting land -too foul with weeds, m toky stubborn 
from the tenacity of its nature ; nor in any case by di8 
number and complexity pf operations to de£eati one of it$ 
principal objects— Hhe saving of time muimrpenm.. Ju 

almost 
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ahnost any instance where it may be inunediately appK- 
cable, two ploughiiigs will be found % to suffice; but in 
every case it must previously be considered, whether 
any combination of the described processes will be pte- 
ferable to a complete working of the land accotding to 
the common methods : or whether such working of it 
.ought not to precede and be made subservient to this 
ftpecies of culture. 

When land is in a very clean state, not stony, and the 
soil of a loose and friable nature, the following combina* 
lion will often be found of easy practice, and is evidently 
attended with great ad^nntages ; this is, to perform tiie. 
ploughing, the sowing, and the covering the seed all at 
the same time ; leaving also the soil thrown out by th6 
niould-»boards of the plough, or the greater part of it, 
ridged up on the intervals betwe^i the new seed^fuihrows. 
To effect these purposes, . it is only necessary to use a 
plough, suitably fitted up with a drill immediately fol- 
lowing it ; and that there be attached to the drill a small 
harrow or rake^ made sharp-edged, and a little wider 
than'the bottom of the furrow ; or in any other manner, 
90 that it may be capable of working easily within the 
furrow, and of thereby drawing from the bottom 6r sides 
of. it only a sufficiency of earth to cover the seed. So 
ixmcl^ expeditioi^ however may. soipetimes be unimpor* 
tant ; and if this compound operation appear difficult, or 
liazardousy on un$tirred ground, it will be fouiid both 
|Mracticable and safe^ after the furrows have been once 
opened by a plough without a drill ; or the drill and 
ral^e^ or harrow, may be used alone after one such 

I 

ploughing. 

The above, or some equivalent mode of covering the 
seedj is repommended in every case to which it can be 

applied.} 
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applied ; because it is, in many respects, of the g^reatesi 
advantage to have the soil ridged up on each side of the 
rows of young plants, until such soil be wanted for their 
support and nourishment. 

The rake, or harrow Which works within the furrow 
may in any case be attached to a plough instead of a 
drill, before cropping the land, or used aloiie, either 
before or after cropping, as may be found convenient. 
, When the nevv crop is to be a transplanted one, fur* 
jTOWs may be opened with the plough, and a loose soil 
within them prepared for the young plants^ in any of the 
modes before described. 

It must be obvious, that the practices ^ which have 
been here suggested, with respect to land which has re* 
roaiued in the state wherein it was left by the preceding 
crop, are, in many instances, equally applicable and 
well suited to land broken up and brought into proper 
tilth and form by any of the usual methods. 

The second operation is performed' as follows; vii.— ^ 
In land ci^ltivated as before described, by covering the 
seed when sown in such a manner, whether as before- 
mentioned or otherwise, that the whole or part of the 
&oA^ which the plough had thrown to each side- pf the 
$eed furrows, is left ridged up, at least. sufficiently to 
foriii such furrows into so many channels fit for the con« 
veyance of water or other liquids: or, in such or any 
.other land which will admit of such process, by forming, 
as before*mtntioned, or by means of one or more hand 
or horse hoetngs, or each of them, or in any other man^- 
ner, either the seed-furrows, or the interspaces between 
them, or both, or any part of the ground, as may jb^ 
deemed most adviseable, into such channels. And then 
by got)iveyij)g any liquid^ or any required jpeciesAof ma« 
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mire, compost, or other substance, capable of beuig^ 
mixed with and suspended in water, or other liquid, so 
mixed and suspended- (in whatsoever mode or modes such, 
mixture, suspension, and conveyance may be accom- 
plii^ed) into such channels, at such seasons, whether 
before j)utting the crop into the ground, or afterwards, 
or both, and in such projportionsj as may be thought 
most eligible. It is of course supposed, that the land 
bfe regularly laid down, whether on a flat, or a slope, or 
variously ;^^ that, where it is -iiot on a perfect level, the 
higher .parts first receive .the Kqufd,. and that there be 
proper drains and waterrfurrows to carry off any super- 
fluous moisture which by stagnation might be injurious. 
And the admittance of the mixed water, or other liquid, 
into the channels, ought to be so far gradual, aud so re- 
gulated, that, as.neai'ly as possible, the whole may be 
absorbed by die soil in its progress a,long the channels; 
wherel;(y the manures or other substances therein con- 
tained, will partly incorporate themselves with the soil, 
wid partly be deposited thereon ; and in that precise 
situation where they will have,' or be made to have, the 
toost beneficial influence upon the plants growing, or to 
igrow, in or between such channels. The superfluous 
laaoisture itself will filtrate through the soil, and pass ofF 
in like manner as rain into the water-furrows. 

In almost every instance this will be found the most 
eligible process ; but when the liquid is abundant, and 
<>ther circumstances are ^vourable^ it may sometimes 
ije advantageous to cover the land by a more general- 
overflow. ' . 

The third operation consists in, by any means what-' 
-evcar, disposing the substances wherewith bnd is to be 
ilreijsed, into a compost, or otherwise^ so that .they ; vriU 
I be 
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%e either soluble in water or other /liquid, or so far light 
anil friable, that, when agitatet^ in a running stream of wa<* 
ter or other liquid, they will partly, or ahdgether, remain 
tlierein suspended, at least long enough to admit of ^ 
tibteir being carried by its force into such channels .as are 
before-mentioned. And, after putting any substance or 
^bstances of this description into water or oth^ liquid^ 
and agitating them therein, and mixing them therewith^ 
by any means, V^hether natural or artificial, in conduct* 
ing the water or other liquid, so mixed and impregnated, 
by sui^ble methods, into such channels. But more 
particularly in the following mode of executing the last- 
mentioned processes ; to effect which it is desirable that '^ 
the land intended to be dressed should be situated seve-» 
ral feet below the level of whatever liquid is to flow over 
it. A pit is then to be made, communicating at plea^ * 
sure through prpper channels, and by means of valves, 
sluices, or other contrivances^ with the liquid on the 
cxie bandj and with the laud thitt is to be floated on the 
others upcm a level with the highest part of such land, ; 
and ft or near the bottom, or lower part of the sides, of 
ihLsi pit, should be the apertures of bo& its communica* 
tions. These arrangements beiilg made, the sluices 
closed, atid the pit empty, Gt nearly so, some of the 
manure^ or dressing substanee ^s thrown into it ; the 
duice for admitting the liquid is then opened, when 
^di liquid, according to the pressure of its column, 
will rush with violence into the p^t, and amongst ^ny 
substances therdn contained, by its own force alone con* 
sidentUyagitadttg them, and npixibg itself with diem; 
to wh^h, as may be convenient, or ajf)pear necessary, 
any other means of agitation may 1>e added. As the 
liquid ibws into the pit, more of the dressing substances 
are£om time to time ^rown in likewise. When the 
YoLi XIL-^S£C0NP S£RiM* Tt ^ Kquid 
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Uijuid is cleeoi^d to be sufficiently imporegnated, theptbei 
Avipe. is opened which permit;^ it .to flow upoa the k^i 
*Pie fij^t sl^CiS may eithei: be. shiit at the time the jsMe** 
0ond, sluiciieis opened, find only one pitful of impregna^ 
ted liquid may be used at ouce ; ,or the pit maybe conti- 
loyally supplied with the aforesaid* sabstat>Ges, and the 
Uquid contiiinally admitted and let out ; but '}ik thet Iat|ee. 
mode, care must be taken not to s\;ffer;the li^ui4 in th^ 'pi| 
to 1188 top p}ghf CT the entering liqukl, from the resist^ 
ance it meets with, will flow in but weakly, and of course 
contribute little ta^nr^rds its mixture witjb^ tbp«e ^b«} 
stances. In either ,rapde^ the liquid w^l i^o^e tQwjEtrd» 
the land with a rapidity prpporti<>])ed to it3 elevation ia 
the pit above its 8^%ce: in the jshftHnel of ^communicar. 
tion,. such.cha;nQelbpu^:j^pQie4 on a perfeotl^s^eL f 
A pit of diis kind will also Ve useful .for tb^ more/|:on«; 
veuiepl; aiid perfect impregnation of limited quaotiti^ of 
water,, or. othec Uqpid^r ^though thd body ^ stfeaisb 
fp>m.\yhencf^ i^ i^>s^pj[ied, i?e nearly qn a ley^e^ witii. tfaid 
land to be fioa^^d.; B^t,in..9uph ^s^e the;iAeeh|iQical 
impr^guatioa mu^t always h^jasprel^mnn Md«s|>eoK 
sive tlian wb^n-. t\f§ liq^^eQm^ ftofo a higtuBr tevjeL lor 

many ca;^% it .^k^K ^ d#siciiM^ soa>e ^ii»e. before tbei 
l^nd is, to be. dressed, t^. p^t i^^tq cth^ pit a quantity ofi 
the dressing. substanceS| admi^tiQg some liquid^ iikQfdsfy 
to a certain extent^ to facUita^ ;the ia^^natioDf: mt 
fax as it xi^y depend-o^ c^^mical ag^QiCJiss,^ or oix titti 
solution OS softening of tha i^^^beritj^^ . . 
JOj[ie er mox:e gpatings; will be o^posgairy in tlia pttMdt 
cbwoel of ccmmamo^^ Joi)i^v^t apy ^scpgmnblitaifc 
of. siAstances whfch mp^t <)b3tiaidtth^iiasaagffi:.a£ iiim 
luj^d tp th^ land r^ 4nd thof clevfing of suck gr^itingit wiUi 
freguenUy rc?qui]^^tt8ji^ii,^^. . ^ ^ 
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'/These ma:hb3s o^ dressing land are of great impor- 
tance, both from theif intrinsic nature^, and from the 
thoice of time or times of using them affbfded" in situa- 
tions where water 'k at ({'ommand; for ^fhis 'enables the 
farmer* to manure his crops accofding to any exigency, 
und at whatever period of their growth/ ' *Nar are ^he 
t>enefits of this third improvement by any" means re- 
"stricted to' such land as is disposed in rovrs or channels; 

jtliey are applicable, although almost always in a less de- 

- • ' . ' «. '. -^ **" 

gree of utility, to any other lands, whiether arable or 

"• - • »-• . "^.'» 

■jiot, which are laid down in such a manner that a streaui 

of water may be made to flow over them. 

And where water cannot be procured- with certaintyj 

or at the most eligiblfe season, it will lie of great advaii-^ 
'iage to convey any compost or other dressihg^siibstahce 

hi carts or otherwise, and to deposit th^ same, in. any 
-suitable manner, upon land intended to be cultivated in 
'rows Or chadiiels, either previously or subsequently to 
^the'ti^fe of a plough with two mould-board's as.beford di- 
•^Tec'ted J the opferation^'df iVhich ^nd of .tfie harrovi^^ or 
-bf 'dtJier of m,5^'^-^'' -=-'-• ■-v--'^-^:-'- ^^ - ' "^. 

If water is ^fterw 

islth^ alohe or is* 'before-^men tioneJ. In some casestop* 
"tf mity fle^idvls^able purposely* toadbjpt tliis method and 

• order;' dlthdugh'T"^-*— ^^ «Ti,«,.„ «^ — r,^.^;r \^ ..u.„ 

''fo'ude^atfer bnfy 
•^^e^us^ bf'Mi:'; 

• '^Be'-^e'crOp, orSie land/ or its. disposition, hoiyewr, 
" i^hat they lAay, *the use or water, at some periofl„ 4^n 
^Scafc^hjf felSW be c?f servicej although it may coutaiu po ' 
'^aiffi^BM itfmixiure f aiid although rio ni^anure or dre^^ipg^ 

jnay have been given to the Iwdi 
''^ Tta ,The 
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The comniQn watering oF grass land wi)l also, in some 
caseS) be greatly improved by the disposition of the land 
as ^efoi^e-mentioned, or otherwise, intd rows and chan- 
neh. And cbaiiuels may easily be formed in vaxiour 
ways, on any ground already laid down for irrigation, or 
regularly flat, or in an inclined plane, or even in ridges^ 
xf regular: it is sufficient to cijt out narrow suds lougjf 
tudinaily sdong such ridges, or other land, at proper in* 
tervals, by means of a suitable plough^ or other instru*- 
xnent : the sods will be valuable in compost. The water 
will much more easily be made to flow along the chan- 
neis left by them, than over the surface of the ground, 
' however even ; but in most cases it may do both ; and 
in these modes of application it will be found at lea^t 
equally beneficial to the grass plants, which will grow 
with more vigour than before, from the liberty given t^ 
their roots. As the channels fill or grow up again, 
which they generally will in a short time, some plough* 
ipg or hoeing instrument should be employed, and this 
may be formed so as to open two or more of them ^t 
once. Aiier the soil or sods thrown out have been re- 
sobved, a roller or bush«harrow vrili be useful. 

Fourthly. The before«described improvementS| apd 
the several processes of which they may coi|sist» ^te 
evidently susceptible of many di^erent cqmbinatioqs. 
The comparative propriety of these can only , be deter* 
mined by lae circumstances of each individual case : nor 
would it be necessary to aQbrd any particular example. 
The following combination^ however, which compre- 
hends the more ii)riportant parts of each imj^pv^ment, Js. 
stated, somewhat in detail, for the better. j^lucrdat^oQ of 
- ^ the general system :~ 

The 
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• The ground in culture in^y be supposed to have boroe ' 
a crop of wheat drilled in rows at the distance of twenty*^ 
one inches, and to' be left thereby in a very clean state. 
The crop being taken off by th^ end of August^ the 
ground is tollea^ and theiif harrowed ; an expanding 
plough of the description .before-mentioned, and db^ 
placing about eight or nine inches of soil in'^width, then 
ppens a furrow in each interval These i^eralions are 
supposed to be performed as soon as possible after 
reinoval of the crop, and a large portion of ground 
may be so worked by the middle of September. The 
new iutervab, with the stubble and any weeds wfaieh 
may be upou themj^ are covered with the soil^ ridged Up 
on each side oi the furrows; and the original soil of 
.those intervals, ortHe greater part of it, is gently moved 
by the lateral parts of the ploughshare. . About the mid« 
die of September (of course beginning with the land first' 
stirred) the plough, is again passed through the furrowa, ' 
having attached tojt a rake or harrow which works withim 
;jthe<n» and loosens a portion of soil. Respecting the 
depth and width of the furrows, absolute, or lebtive, ia 
: each ploi^hing, circumstances must detej^oune. A neer 
crop of wheat is then, sown, a single row in apohfiinMr^ 
by means of a barrow-drili, which has hke^ise attached 
^to^.it a,sa^l harrow or rake of simtilar nature ; this oooi^ 
^pletes the cropping, and leaves most of * the iioil which 
had beai thrown out of the furrows still ridged up. After 
. the corn appears it will * be proper, as usual in aocuieMr 
cidtivation, to examine the rows, and supply any vacaif- 
^cies^ ^y;|resh seed or by ]^lant$; but in performii^ this 
. worky the husbandman ought Mt to walk en die amali 
i^iclg^ft'hfut in the' furrows ; from which, in dry weather^ 
the. plants will receive> no injury. Before the wet season 

comes( 



coaes oii> a slight hand^hueing^ or raking, ted chiefly 
Bpon the sides of the sinaU ridges^ {the operdtor-walking 
backwards in: the fiirrowis,) will genemlly -be desirable ; 
and if the. land bate btert every where piio^eriy water- 
farrowed or drained, no fartb<»r laboudr is^ Kkoly to be 
fec{aisite through! the winter* TlbxIj in spring a second 
•xauiinatkm of. the rows* should take^tace,^ in some to^ 
lerably dfy-wea^torjAand any- Vaca^tipies shotitd be planted 
«p ; . the husbandman ag»a walking' vsi tb€} f ai^rowa^ from 
which hemust semave allobstirfrotioT)$, ^indthe sides of 
which be must, ridge up anewi if either be any where 
necessary ; he must^ in shoirt, supply whatever is wanting 
to form the furrQws into good water-channds. At or 
about the. Equate time, the earth round the plants may be 
atirred, aod the weed^, jf any, may be destroyed, in 
Whal0ver may appear to be the most proper mode,. After 
this, the plants being sup|)osed to be already strongs 
^ocneropportitnity of dry, gcnj^raHy^' rather than moist 
weather, is emboraced) for conveying any rehired ma^ 
vurq. or <fa;€8^^ by a liquid medium into tiie fiirnHlis 
flsuiADaoiig the plants;ia them, according tqsome of Ae 
jnod& prescribed by the seoond and diird improvements 
ibr 'land disposed' in rosin ^nd.chanpels* Whenthis ope^ 
^niikiii^hm^ iMMftn ^w^U performed,- it oanndt often Fequira 
-Mpatfeibn,; and llie btx)p will afterwatds empldj^iio-y^ 
large portion of the husbandman^s tim^ untU harvest; 
.cinee two haod4weings^ or makings of a very easy natili%, 
^will g^erally suffice : th& first, as weeds begin to ^p« 
paai?,' \pill bripg'down ^e to^ of the sbmlU ridges^iulo 
£tb^ furrows ^-^ahd^iiow: Ae^o^etat^M? should walfe/lbi^raid 
.isp(m^4liosersdg«svi(rbi<di 4)^ n^dtiee^ by hia ihstrMleift. 
trhe 8ec<9i&,«^aud( if wanted a silb^uent' hoeifig «r oth^r 

^•iioh-lil^^lu?ik;es0»^'wlU destroy aU sac^ fill 
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tiie ftirrowy, aod eartb up the plants. jSl^ould a socoBd 

manuring :or: watering be desired^ or a single one be 

prefecred after the ^ants are earthed up and well jgvfmOj 

it is easily, but not quite, so. well, performed by hoeiiigpL 

the iojtervals'iiitct the form of ^aonds ; at least it noylist 

be obvioQSy.thal; these can aever be so large^aod coove- 

utent.adi. the -original furrows^ the space occupied by tfaft 

frkmta being in « grea^n»easure sub^traitted. . 

Mai^, o^er conibinatiions of the ^prorements, aoiMI 

m»it\ a99i# l^s^^c^tsiugKMted tbaift tb« ahov^ with ordinaigi^ 

epera^ons of husbmdry^ m^bt be suggested; tfaia it 

#idy ofii^red ia# geneiraUy au eligible one : and the suca 

ce^iye adoption <0f^it, f6r a cpucse. of iyearSt wjMiJAut 

ca^h a^Qfd Qy^6^ tmsonabk prospect, of an abuodapat 

c9op. Yet th« e)(pensadsnd tdbour of thk culfaire^ espe** 

i^aUy if wat^ properly situated wareAtemnmand, wouU 

even be less than that of an^ other new in practici^ 

wfa^re land is kept really clean, and constantly iu tillage^ 

There ace, oidy two ploughings ; aad tiiese, both toge^ 

l^ei^ aot equal, in general, to one conunoh ploiigbingj 

OneroUing, one hanowing; fn^m throe to fijre haiuk 

te»iBu^^ or rakings, or othi^ equivalent operations^ but 

ell. (tf the easiest natute possible. The sowing by a drills 

bariH^w is indeed slower than by a large daily but it la 

snore secure: the operations of the ansall hacrowa or 

raises within tiie furrow addi comparatirdy sotbing to 

the amount of the lsd>our. In. regard to manure, there 

Ua great d^nng^:. i£i» applied, iuunediatel^ to the plants^ 

land siAiifsidyany part.of it can. be- lost in evaposatitfni ov 

im tfa^; noMfishmenfe of weeds'p a very small quadtiiy 

dimKfi>m will aufiice». ^ The economy in its amount edU^ 

'tn a vevjr few yeanv counterbalaoce any expense .thai 

w»i aUMttfctba.maUo^ of thepits^^ dnii^s^ &c : Aa^^ 

the 



^ 



$2t Jhtttfitfir In^rffoements in ike TzThge'and 

&e expense of mixing and conveying die manure, it 
will probably in no ca^e equal that of any common pro* 
cess; that is to say, for manuring' an equal (piantity of 
hmd in an equally sufficient manner. 

With regard to any description of draining, the ex-^ 
pense ^d labour of it need be no more than in any com^ 
aooti case, where it is well'perfori^ed; but it must be- 
performed effectually, and in a very accurate manner ^ 
because the plants, from their ^itiiatioh imder thii 
management, would otherwise Jbe frequently more liable 
to injury frcmi. superabundant moisture. For the sam^ 
leason it will be proper, in all cases where land requires 
la be laid down in ridges, to take especial care that the 
ridges be sufficiently Jiigh and round when first set out; 
more particularly, as under tbis system they are to 
last for more ilian one season, and as they Will have a 
tendency to become flatter every year, in consequence 
of the operations to which they are subjected. When- 
ever there is hazard of their becomiliig too flat, they must 
be wholly ploughed up and formed smew; of course in 
such mode as may sq>pear most eligible. 

Horse-hoeing growing crops under this culture can 
only be proper whare the intervals between the rows are 
of a suitable viddth. But the plants, having soil ridged 
lip on each side of than, would seldom require it. 
. , The use of any instruments or mode$ of cultivadoa 
bere pointed out, is not understood as precluding that of 
any other modes or instruments ifdiich may be darned 
proper, in any cireiunstances ; but for the working of 
land in certain case^ the first improv^nent renders 
imnecessary the empkg^ment of atiy other instruments 
than such as ure thereby designa^, so long as^tbe 
ground is in a state of preparation for a new csop^ The 

ploughs 



primng.^Land, and the Cultivatwn of Plants. 3(l»* 

iliferred to, are or may be such as are commonly ufted 
f^ the iliere purpose of bor^-hoeing a growing crop. - 

' It is also to be understood^' that this invention does^ 
not prescribe any inTariable order in the succession oT 
gp^rationSk 

Although the system here developed be peculiarly^ 
adapted to the culture of com^ it is suited to that of a 
great variety of oth^r plants, bath of the annual and of 
the more dun^le kinds, and whether sown or trans^^ 
planted. 

The patent right of this invention is to be considetfe4 
as extending to its application, either in the whole, or 
in part, in every instance whatever, whether it be used 
alone or in connexion with other operations; and al- 
though other instruments, or other methods, than are 
here mentioned^ may be employed to accomplish all or 
any part of its several improvements* 

* In witness whereof, &c. 

Observations by the Patentee. 

The leading features of this invention are — ^An expe« 
ditious and economical mode of tillage. — A consequent 
disposition of the soil into alternate small ridges and 
channels, by a peculiar management, preserved through 
%'arious operations ; which, at once, £sicilitates the crop* 
ping, prepares for subsequent improvements, and, whilst 
it. affords protection to the infant plants, secures the 
benefit of an advantageous fallow. 

\ The manuring or dressing land and plants by the me- 
dium of liquids introduced into such, or other suitable 
channels. 

The combination with liquids, and conv<e}[ance into . 
such channels, or otherwise, of the substances where* . 
with, land is intended to be dressed^ 

**>roL. Xli— Second S£Ri|tS. U u It 



3 J3 ^aiemfir Jmpr&demenis in the TShgc and " 

tofned over to aiiy considmable depth withoat the ddw. 
ftruction of the plants, lior, situated as they axe upoQ 
itt surface, can much gi it he dsa^wn to their roots. In- 
deed irhen plants .grow upon the hi^est part of the 
susfoce of land, it is impassible to draw any considerable 
^ortiM of soil to their roots, unless the interval^ be reiy 
wide. Any hoeing therefore of these small intervals 
does little more than loosen the soil, and destroy w^eds ; 
'its other, important office of earthing up must be left 
almost wholly unperformed*; and this being the case, 
ao exferaordinary supply of manure would, in very few 
instances, be found a remedy ; for the plants, froiU' thie 
ficst) would b(t large and vigorous ia proporti<m to the 
licbness of the soil, and therefore would only the moie 
Btaad in neied of food, and «tr, and support, as they 
increased in bulk ; they might indeed obtain a greats 
supply of nourishment than smaller plants by throwing 
out stronger and deeper roots ; and these might alac^ 
give t|iem a somewhat firmer hold of the ground ; but| 
geoeraUy speaking, in so confined a situation, some 
requisite would fail them at a ci^itical period ; and ^ey 
i»ould run entirely to straw, or be lodged by the nap 
and winds* So decidedly has this truth been ascertained 
hy repeated experience, that farmers are particularly, 
and vei7 justly, caraful to avoid putting their grain, an4 
jespeci^liy iheir best kinds of wheat, into a rank soil 
Vhfi consequence is, that the plants are generally of a 
^small sase^ with few stems, and short, or. spahty ear% 
of which also nearly half the bloom is frequently imp^;^ 
feet, and of coune unproductive. They scarc^y ap« 
.]iear to be of the same species with some insulated plants 
X)ccasionaUy found in favourable 4tuations«. 



Dftsmg <yfl4imdy and the Ct/tUhatian vf Pknfs. 8$S 

" The proper corrective of theacTinconveniencies wUl \m 

apparent on » due consideration of the ^nature of the ' 

^ro«vtb of com plants. It is observable that their crown^ 

from whence both the stems and the main roots procoed^ 

are formed on the sur&ce of the groundi or at a verf 

smali distance therefrom ; one or two inches perhaps at 

-(he utmost: at whatever lower diepth die jseed maybe 

placed this position of the crown is invariable. But aU 

•though, in th^ infancy of the plant, its crown wiU not- 

4;ndure a load of soil, it derives much benefit from, an^ 

for its perfection even requires, a pretty ooosicferable 

one at a more advaiiced period. Hence it appears, that 

;e(fectual provision fpr the prosperity of the plant cannot 

be made by the mere deposition of the seed at any pax^ 

4icular depth : and that some arrangement, suited to ^ 

^'arious stages of its growth, can alone attain tliis object; 

If then the soil >be disposed so as pever to encumber the 

plants with an unnecessary load, and yet be always ap^ 

plicable to them, in the requisite proportion, with tk% 

least possible labour, • the greater part of these inconve* 

lueaci^ will be sulficieiitly obviated > 

Another observation however occurs ; although on th# 

<^ne baud the plants must have a aaifficiency of room fat 

^^ir healthy and vigorous growth, there oug^t on the 

^ther^ if possible, to be no useless vacancy^ Almost att 

the expenses attendant upon agriculture are, more or 

lesS) in proportion to the extent of the land cultivated ; 

and it ixiay be assumed generally, tihat the smaller the 

quantity of hivA employed, in th^ creatioit of any givefi 

quantity of produce, the greater will be the profit Ixt^ 

>deed it is oply when the manure and labour expended 

op the smaller portion of «land exceed the amount of 

llia|mre wd kbouf b^stow^d ou t)ie larg^r^ the produce 

* - . ' in 



SS4 PaUnffar Impfwnnentr in the TiWage ant ' . 

In faioth. cases being equsl) that any cmnpariflMi betweeif 
tiienn could- be ifiBtitnted; for in the former there urould 
always be a decided advantage m tlie aitioles o£ rei^ 

md seed- 

.On these gronnds the system Jiefore described' is con* 
.Cdently offered to the consideratton of agriculturists. It 
viU eertaiftly he foiiiul capable of drawing from any 
given ]^>iece of land (for which it is not essentially^ un- 
aiilitable) a greater produce^ at least of grain, tiian can 
he ottteined by any other now in practice : in the aggre- 
gate tDo» not. merely witliout any greater^ bat even vddi 
less eweose than is usually attendant upon^^the most ap*- 
yroicd. modem: husbandly. It is peculiarly calculated 
^ reunedy thedeSects in .eidtivation which h$ive bee» jusi 
yoinl^d Qutu The land may virith perfect safety be ma* 
9!l9red to any desiirable extent : it is^ only necessary to 
allow intervals' between the rows of plants proportionate 
fp the size which it is expected^ and wished, that those 
|4antB may attain. \ no other consideration ought to c^«. 
xaite io delenitining the width of th<fm ; if each intoral 
c<;«itaia a ridge of soil, which, when gradually bcougbt 
^4i^wa. to idle roots and stems of the ^plants, is^ suifieient 
tp tnyqppit' them against the effects of rait> and^ wind> 
mvA be aW wide enough to admit a prc^r circulation of 
akx siK^h inter>'al will he petfectly ade<}uate to ev^rjr 
Athear occasian ; £oar no hoeiug,. whidi can be e:spedientr, 
will eve)? require aa additional width. Indeed the ^qpace 
(^tweeu the rowsn .neoessary for giving air and head* 
ii%CMpa Io ;sta>BS com plants, is no^ incoiftsidefabte ; the 
fevresy . when in fiill vigiAir^ cav^r,( very tbiokly, umkIi 
lpM^««^^«09UMi^han:i6 ocei^ied by tAie> roets ; atudhencerii 
'f^i«^a«tfait^:'tbe.ttHRr£m2^n of.a eom crop^wiilcbniiglll 
fe^ IwedeW ^ STch'. «)uaiitity ot land^ is^ not tile^tttBioft 

which 



nUtcfathe niL might mmiash) hot the utMost which <mi % 
fl«r£Me o£ sueb extent can be pnopedy ventilated. Crops 
aare frequently lodged iii particular rank spots of ground ; 
aiid this circumstance will aknost always be found to have: 
«isen from the want of air among the plants, which ren- 
dered many of the stems weak and top-heavy ; whilst ihe^ 
soil.rematns yet rich, so as even to demonstrate its rank^ 
jiess in a succeecUng season; 

It is here proper to remark, that row->cuIt«re of every 
kind is the most favourable to the due ventilation of 
growing »crops ; and, • with regard to the'peculiar row- 
culture here recommended, that the soil, being ridgel 
lip b^ween the rows of ptents^ is not only the most con- 
-veniently disposed for successive application to their'> 
roots, but is thereby calculated to give them the firmest* 
support, and also with the least possible occupation 0t 
spilce ; for by no other means can an equal number of 
plants, on equal space, receive fresh supplies of soil to' 
so great an extent ^ 

Respecting the combination of manure wrdi liqpid^' 
and its application to land in that state, there seems t» 
be no necessity for adding much to wliat has been al«' 
ready detailed in the specjiieatioH. These improrementg 
are certainly considered by the inventor as conducive t^* 
the production of better crops than could be obtained by 
any oth^ mode of dressing ; but, wherever water can be 
Ireely commsaided, he chiefly wishes to recomoiend them' 
<m the score of economy ; and he is even of opinion thatt 
liia' eKp6ai^ of coUecting innalt ritns of water, and 
iHsAiDg feservoim for its reception, (whieh he has him« 
sglii done on a Ikrm of liule more tlhi^n forty statute 
aciros,) wtS often be well repaid fay die ben^ts of their 
^ia^ice* fiow^vser, heiii^te fipooi aasatiog tiia% £Flanf 
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1^ adequately manured in any odier convenient mannar/ 
^eat and successire crops wiil not be derived from it by • 
laeans only of the peculiar tillage and management sug* 
^|ested under :his first biead of improvements ; and it is. 
certainly probable that agriculturists will be more readily* 
disposed to make experiment of these than of the otlier* 
[Qut he is not anxious iji the present instance Jbo invite 
trials of any kind ; unless indeed the person who may 
feel an inclination to make them be intimately convinced 
of the correctness of his reasonings and firmly resolved 
to do justice to the experiment. In the course of ano* 
tber year he hopes to be able to support his system by 
fiu:ts more decisive than any which, as yety it is in hi^ 
power to mention ; and at all events, if health permit, 
be will then communicate to the public the result of his. 
farther es^perience. 

Should any one, however, be disposed to put in prac* 
tice the rules of the first improvement, it is recom* 
inended to him, if the land intended to be so treated is 
not already in high condition; to dress it previously with 
i|ome good friable compost ; and this in preference to 
any manure in a less maiiageable form ; because the ap- 
plication of it will more easily accord with the simple 
Ullage that is to follow. 

. In the study and prosecution of these improvements, 
l^ublic utility, as well as private advantage, has beea 
lidth the inventor an important object and animating., 
principle. And he has the consolation to reflect, that, 
to whatever extent his. ^system may succeed, it vrill 
llhroughout be attended with beneficial consequences. 
Although it purposes to increase the amount of produce, 
«nd« on the whole, to diminish that of labour and. 
expense, it can never give encoi:uragement or reward to 

. idleness : 
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idleness: the husbandman must haTe^'diligedcey car^ 
and attention, or his crops will be inferior to l^se raised 
in tihe common methods ; but possessed of these qualr- 
ties, and having once g^t bis ground in order, he wifl 
never afterwards be liable to the same ^nxietid^ ; he wiU 
not be so much hurried in his operations, nor ever in 
danger of a late seed time ; provided only that he be 
alert, and do not imprudently attempt too much. * Fot 
though in most parts of this island, it be preferable to 
ftow drilled wheat in September, it is not necessary ; and 
an increase of seed will obviate the xshief inconvenienced 
of a later sowing through great part of October. He 
will, if ^ he think proper, be soon enabled to diifnintsli 
considerably the number of his working cattle ;' tfaough^ 
oh the other hand, his expensed id manual l^boui* wilC 
!n su^h case, be somewhat increasedfj but by tio means ' 
in equal proportion if the quantity of bis atable land 
continue the same as beiope^ This effect, of a change 
in thQ species of labour requisite in a^cultiire, is d 
<;ircu^astanee*at all times of the highest importancie in % 
national view, and, in the present situation of the coun^ 
try, paxiticularly interesting : its value toa is enhanced 

lit ho smaH degree by the consideration, that the ini» 

» ■ ' * - ♦ 

creased demand for manual labour wauld manifest itself 
at seasons of comparative leisure, and in caliin^^ ^orth the 
e3;ertions of diose who ^e least employed. For it would 
be caused only by an increase in the practice of hioeinji 
and cleaning crops, operations which interfere little- with 
toy harvest, and which in great measure may be per* 
fonned by women and ^children. 

. These considerations lead naturally to another, which, 
in various parts of the country, may prove to be impor- 
tant, viz. thai agricultural labourers, occupying a few 

* Vol, XIL— Sfiggw) SeaiEs. X x acres 
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. acres of good, aad not stiff land, may from tbisr system* 

, 4^i^c A greater facility in its cultivation. They would 

have no occasion to hire a plough-team annually ; theit 
land being once properly worked^ and laid down, whe* 
tber flat or in ridgtrs, their own labour, joined to that, of 
their children, would perfectly suffice for its culture 
during a pourse of years ; M'ith the sole addition of som^ 
little assistance from a hired dung-cart AU the prepa- 
ratory tillage necessary for their crops might be per- 
formed .by an expanding hoe w.orked by themselves, 
twice> or oftener, in each furrow; the price o£. an in- 
;(trument of thk kind, as made by ]VIr. M^Dougale, No» 
,4.22, Oxford-street, London, is two guineas. If graii^' 
%fere. their cr(^, the sowing might be perfonned by hand, 
•r with a.drUl-barrow ; cost, as above, two guineas and 
aJbalf. But if, as.isjprob^ble, these, and thefewoth(»r 
irequisite tools, were too heavy an expense for a single 
iabQUi:er^ several might combine to . purchase them in- 
'pomnion* 

Jt may be supposedly many that a i^^stem of agpricul* 
tiure,^ pi^^fessing to require ti^uch aid from mamire, is 
little calcukLted for the benefit of labourers. But it has 
not here been stdmitted that manure is more requisite ia 
ihe practice of j^this sy?te?Q,- than in Hjbatof^any others 
according to none will the produce of the ctops be very 
considerable, unless the land be in goqd condition ; and 
p keep it so for any giveiv number of cTops, will cer- 
inly ' be possible at a less cost of manure,, under the 
tillage here suggested^ than under any other now iu 
use ; because it affords better opportunities for the iHib*' 
Aversion of exhausting, weeds> and because the land is^ 
^or a long period, so disposed as to receiye more beafifit 
horn atmospheric influeocea. 

. .^_ . . ' _ It 
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' it is worthy of remark that Uie labourer, or small far- 
mer, cultivating only a few acres, is frequently led by 
poverty to ado}it a rule of eonduct, which all farmers, 
from tl;ie highest to the lowest, "would do wisely to ob- 
serve on principle ; this is not to attemjpt to raise a crop 
of com, at least of wheat, on poor land. . It would be 
greatly for their interest to crop no more land than they 
can manure sufficiently, bestowing all the labour they 
caa spare on hoeing and cleaning it, and preserving the 
remainder of their farms in the state of grass, which, 
properly managed, is always a state of improvement. 

Neither these observations, nor any of the preceding 
ones, are intended to inculcate the idea that formers 
ought never to keep under the plough more land than 
they can maintain in high condition. Such a rule may 
be very proper in many instances, but ifi not applicable 
to general practice. Yet it is in the power of every 
fiftrmer, and should be with him a maxim, to abstain 
firoQi cropping all land which, if foul, he has not time to 
worii? sufficiently, or to which, if worn out, he can allot 
only jan insignificant portion of manure : there certainly 
ought in all cropping to be a reasonable hope of profit. 
Accordingly when in any farm more ground is broken 
up than the occupier can sow with this prospect, it is 
better that a j)art should, in some liiode, be fallowed, 
i)util it can properly be laid down to grass ; and this part 
ought always to be, just as much as will leave him time 
and means to bestow on the remainder a workmanlike 
cultivation. 

It is also a most important, butumch neglected, prin* 
ciple of agriculture, that land, once in good heart and 
tborqughly clean, should carefully be preserved in that 

X X 2 COM** 
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Coaditidn ; a moderate portion of manure and^sdbour wilt 
then suffice for the purpose^ Btit the present practice 
Is very unfavourable to its accomplishment : all prepara-* 
tioQ of gi'ound is slowly executed, and many weedift, r€^< 
tnaining after harvest, have tidie to perfect and scatter 
their seeds before the plough can come to destroy them.- 

Although the author of these remarks, during thd 
last two or jdiree years, has made numerous experiments^ 
on the result of which, joined to much observation and 
reflecUon, his system is founded ; he baa it not in his 
power to state facts, such as he might safely deem cal- 
culated to make, upon the minds of others the same im-- 
pression which has been produced t)n his own : thefeU 
lowing, however, are of some interest,, and he should 
consider himself blameable wa'e he not to mention Utaem* 

In the. autumn of 1806 he ploughed up some old grasa 
land, whidi was well worked in the usual manner, lai^ 
in four-yard ridge$, and sown with oats, broadcast, on 
the 9th April last ; they were of the potatoe kind, and 
the proportion of seed per statute acre not more than 
three bushels, Liverpop) measure. The land being richi* 
the crop from the first looked extremely well, and co-» 
VjBred the ground as completely ' as could be wished, 
though not to the exclusion of weeds. Throughout a 
part of it, when a few inches high, lines were set along 
the ridges, so as to form six rows of plants, each nearly a 
foot wide, on each ridge; and whatever grew in the in- 
tervals between these rows was destroyed by the hoe ; a 
full half of the plants, certainly, was sacrificed. Both^ 
this part of the crop, and what remained as originally 
sown, were carefully weeded ; the earth in the intervals 
fqrmed was drawn up, as much as possible, to the plants 

on 
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on each side, and consequently left a small channel on 
each side of evety row. When the plants' stood abont 
two feet high, some well-rotted stable manure, mixed 
with a little clay marl and Ihne, was floatM into these 
channels, in the mode particularly described in the Spe- 
cification. The proportion of this compost per statute 
acre was about five tons. The effect of these operations 
was . soon visH>le in the comparative height of the two 
different parts of the crop; both, However, were very 
fine, and though, in consequence of rain, ' they both 
were lodged some weeks before harvest, they ripened 
pretty well on the ground. These oats were all cut the 
end of August. That part of the crop which was re-^ 
duced to rows, was foriginally of the same aspect with 
what remained untouched, and the produce of four hun- 
dred square yards, very exactly measured, in each, waa 
out separately, and carefully laid apart for comparison ; 
the broadcast, which had shorter straw, yielded fifty-six 
sheaves, producing when threshed seven bushels three 
pecks, Liverpool measure; the rowed part only fifty-, 
three sheaves, but the grain waiS eight bushels complete^ 
the weight of each bushel 43lb. The straw was no^ 
weighed. This produce, after the rate of ninety-six 

4 

bushels and upwards per statute acre, though not unpre* 
cedented, is certainly uncommon, and will appear th^ 
more extraordinary when the late period of semination is 
taken into account ; the rowed part of the crop was alsa 
cut rather too soon. Nor can there be any doubt taat> 
if it had been originally drilled within a channel, and the^ 
adjacent soil afterwards drawn to its support, it wouid 
not have stood better, and also more efrectually have 
ripened its produci?* In what degree the soil of thes^ 

two 
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two. parcels of ground may have been exhausted by their 
respective crops it is impossible to determine^ at least at 
present ; but the presumption is strong that tlie soil of 
the broadcast piepe has suffered the most, making due 
allowance also for the small portion Of manux-e expended* 
on the other. 

He has now growing (this 29th February) some wheat, 
sown in channels made by the hoe-plough, "so late as the 
middle of November ; part of which was covered merely 
by a slight hand-raking within those channels ; the rest 
by a general harrowing in the common manner. The 
plants in both parts of the crop look well, nor is there 
betweep them, hitherto, any considerable difference; 
what difference at present exists is in favour of the for- 
mer : yet the winter has been one of remarkable and va- 
rious severity, and the soil, though on a slope, has a 
day bottom. The channels too, having been made dur-^ 
Ing the setting-in of frost, are but indifferently formed. 
Thie seed lies at the depth of about four or five inches 
below the natural surface of the ground ; and the plants 
appear in the channels about as much belovi^ the tops of 
the small ' ridges. The advantage of having plants so 
placed in summer is such, that it would more than com-* 
pensate for the loss of great part of their original number 
4uring the winter season. 

. The following experiments, though attended with re^ 
j3^1ts comparatively unfavourable, he also thinks impor^ 
tp.tltin the illustration of this subject. 

Jn 1806 he sowed in channels, also raking m the seed 
^thin-* them, a small crop of Swedish Turnips, ivhich 
di^ring the whole ^f swmrier prospered exceedingly, al- 
tb6ugh th^ land, ploughed up from grass, had no in^«i 

nur^ • 
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nure ; but, trusting to the'slope of the ground, he haA 
Hot laid it in ridges, and towards winter the greater pourt 
«f the crop was spoiled The substratum of the soii wa» 
clay* . 

During the early part of last sumnier he subjected sef*' 
reral small pieces of wheat to a treatment similar to that 
of the oajts, before described } the results, so far as ^y 
apply, aare perfectly satisfactoiy in estabhs^ng the prin^* 
^iples £or which he has contended. I'he plants tiUered 
more, and grew,Tery strong ; the ears became large and' 
fine, and ripened well ; the wheat was never injured hy« 
the moisture, .although one piece was actually under 
water for nearly three days ; on the contrary ttiis was-- 
bne of the best pieces ; and the intervals being wide^ ni^ 
part of it was ever lodged. All this \wheat however^ 
partly from necessity and partly for experiment, had 
been too thinly sown, the time of sowing considered^ 
which was from the end of October to the 9th of DeceaU. 
ber : the seed 'in no instance exceeded one bushel adbdb 
an half per statute acre. The produce of coui'se could 
not be expected to be very great ; yet it wa^ generally 
rfter the riite of thirty-two to thirty-five budiels per. 
statute acre. It is proper to* state that all the ground; 
was in good heart, and that some of the wheajt, left a&~ 
originally sown, rendered - a produce after the rate ol^ 
^rty-eight bushels per statute acre* All these little; 
wheat crops therefore suffered in {Hroduce from the tresLt-*' 
ment given them, which indeed was merely oKperimen^ 
tal ; the produce of some of them too is not fully ascer« 
tained, for, as they stood alone, it was much reduced 
by the depredatiofis of birds. But if they had been 
fiowA in due season;^ or wltii a proper quantity oF seed^ 

or 
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to eveti If the hoeing had been performed earlier, tfaeMi 
can be no doubt that their success would have been very 
different. There was not leisure to perform the hoeing 
until the month of May, whicli left them no time ta 
tiller sufficiently. Only two out of seven pieces' of wheat 
treated, more or less, in this manner, had any part 

'lodged ; these w^e both raised from the same seed as a 
GTK^ l^ as sown broadcast^ and to which the same cir^ 
cumstance occurred ; probably awing to the length of 
the straw. The weight per bushel alluded to was 65lb6« 
t0 6>7lbs. 

The terms upcxi which the inventor is willing to per-» 
mit the use of his before-mentioned improvements are*«^ 
for aH or any of those described under the first article of 
tjie specification-^two shillings and sixpence per imnuni 
&t each statute acre ; and au equal sum for the }M^ctice 
of llie remainder, or of any other part, of bis system— « 
inall^ therefore, five diiflings per annum ibr each statute 
flicre. But in tke>case of ;any land cultivated fbr them* 
9elves by labourers, usually working for hire, as (ar at 

^ tifje^stjei^t of threfe statute acres each, he does not in** 
Heo^ to make any charge whatever. These xegul&tiona 
be at ^e»nt apprehends ber^all find no motive to de«- 
psrt firom i but, as he cvinot foresee w^hat may happen 
io change his ofHuion, be begs to be cles^rly understood 
m not binding himsdf to them beyond the month o£ 
Jufy I ao9. In many instances this^period may be caa^ 
t^^acedw-comfmheudiDg two seasons. 
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Upeeification of the Paietit granted to John WlLLlAftis, of 
Comhill, in the City of London^ Stationer ; for a Me^ 
ihod of preserving the Equitibriumj and preventing all 
Kiiids of Carriages and Vehicles overturning. 



Dated December 19^ 1807^ 



T. 



O all to whom these presents shall come^ &c» 

NoW KNOW YE, that in compliance with the said proviso, . 

I th6 said John Williams do hereby declare that the na- ^ 

ttire of my said invention, and the manner in which the 

same is to be perfoi'med, are particularly described and. 

a^ertained as follows ; that is to say : Instead of putting, 

each pair of the wheels of the carriage upon one and the'. 

same inflexible axis ot framing, having extreme parts 

Answering the purposes of an inflexible axis as is usually^ 

done, wherel)y the said wheels in each pair are made to, 

preserve ah unalterable position with regard to each* 

dther ; I do substitute in the place of each of the said . 

inflexible axis ot parts answering the purpose of the. 

fiame, a pair of levers proceeding or projecting horizon-, 

tally on each side, iti ^opposite directions from the sam^ 

J)att of the perch or middle bar, or framing made use of 

to connect the wheels of and belonging to the said car-? 

tFage, and at right angles to the line of traction ; and I 

do join or connect each of the said levers to or with the 

^aid perch or middle bar or framing made use of to con^ 

Jiect the said wheels, by means of an hinge or any other 

strong or well-made joint of the nature of an hinge, so fixed 

and applied, that each of the said levers shall be allowed 

to move in a vertical circle, or up and down, but not at 

all sideways ; and upon the extremities of the said 

tevers, which are formed into pivots or points of the 

* Vol. Xn.-^SEgoND Series* Y y axle 
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lixle of the usual materials, I do put and secure mf 
kheels; J^nd furthe^, I do stijpport the bojdy of the tsar*/ 
Ha|;e lipoii springs of any fit and suitaUe figure^ by 
ca^using the said springs to bear or act upon the 6ai4 
levers; to which I dp in sonie constructions affix the 
same ; and in Other con^tructioils I do cause the said 
^springs to act or play with one end not fastened or fixed^ 
knd in this last case I do connect the ^aid body with the 
framing beneath^ by means of an upright bolt or pin^ 
ii4iich leaves room for play or tnotion of the body up aod 
flown; to a greater or less degree as may be re<juired^ 
khd of which play or motion the quantity may at plea« 
feure be regiilated^ by an adjustment of the length of the 
said bolt or piui I do also apply other springs to sup- 
jpoft the fore and hind parts of die said bodyj by causing 
the Said springs to biear upon the perch or middle bar^ 
bt framing of the said carriage; but in four-wheel car-^ 
riages the said back and front springs are not required* 
but may be used if preferable* And I do further declare^ 
that the effect of the said' levers and the interposed 
feprings as hereinbefore described is^ that whenever an 
obstacle or cavity shall present itself, or be met with in 
Ae road, to or by any one of the said wheels, the said 
^heel will rise over or be depressed into the same, with- 
6iit producing the same disturbance in the equilibrium^ 
br endangering the oversetting of the carriage^ in thc^ 
feaihe degree as would happen in like circumstances to 
Carriages constructed without the use and applicatibii of 
tey said invention. 

In witness whereof &c» 
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i^c^aMm (f th4 Pattnt grantid to Jdim WiutnrsjEpti 

. ^ Bradley Irori^-Tfforksy ifi the Liberty of BiUtony in thf 

. County (^ Stafford^ Esquire i Jbv a ruw Metf^ of irmk^ 

ing.Pig^ or Cast Metal from the Orcy tdhich, Men 

fnafPifactur^d into Bar-fron, will be found equal in 

Quality to any that is imported from Russia or Sweden. 

DatedJanuary 23, 1808, 

jLo all to whom these present^ shalji comc^i &af 
Now KNOW YE, that in con^pliai^ce ^ith the s^iti proviso^ 
1 the said John Wilkinson do by this present itistrumenj 
Jn writing, under my hand and seal, describe, ascertain^ 
spepify, and declare my said invention to consist in makr 
^i^g ^se of manganese, or pres containing i][>agane$e| ii^ 
ad((itipn to iron-stone and other ipaterials hqw ysed ii|i 

« 

making iron ; and in certain proportions to be varie4 by 
th^ nature of suoh iron-stone ^nd qthj^r materials, 
. Jn witness whereof^ &c. 

. . . DasiUVATJOlfS BY THE ]f*ATEKTfiE. 

. Tfats in^totor is prevented from adiding aqy n^teri^ 
f^remav^s>" or " account of experiments,'^ s^ from the 
lifttuse of die invention, and the term9 of tha specitica^ 
};k>iiy it is Obrious that the proportions of the matfenah 
Iftusl bejesttirely governed by the experieqee of the peihili^ 
^gtike and quality of the common* or^ usually employed^ 
iind <>f yf^xh scarcely any txro are exactly ^Uke ; an4 the 
^mprii^tor of any iron-work de^^rous <rf practising thi 
)i^)^od of the patent, will bave to yary the proportioiis 
/iccordingly, until l^e finds tlie result ansvyer hiswishel 
7h6 mefcal made by Mr. Wilkinson, as descnb^d in the 
ydtent, pixyduces iroii not inferior tb the be9t Swedid^ 
^n, w^tber for the pu^09es <)f milking ^tedl or 6tber« 
iriae ; .and he feels convii^ced th^t th.e discovery ;viU bf 
^ ffrea^ national advantage. 
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Specijkdtim ef tKt Pateni granted to Bekrv Charlie 
Christian Newman, of the Iskmd of Saint Christo^ 

. pher, ih the West Indies^ Clerks for nis Invention of cl 
CatiU Mill for expressing the Jtiice of the. Sugar Can€^ 

Dated March 7, IS'OT. 



With a Plate. 
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Q all to whom these presents shall coine', &c«^ 
Now KNOW YE, that in compliance with the said proviscv 
I the said Henry Charles Christian Newman do hereby 
declare that the nature of my said invention, and the 
manner in which the same is to be performed, are par- 
ticularly set forth and ascertained in the following plans 
and descriptions; that is to say: Fig. 1. (Plate XII.) 
AAA represents a ring or circle pf hardwood, stone, 
^r cast-iron, either raised on arches or otherwise, or 
gunk bfelow the surface of the ground, and commonly 
caU^d in the West-Indies a pit-mill, which is to be in 
the centre of the aforesaid ring or circle* B B rcpre- 
cents a cog* wheel oit the spindle of the n^ ; C repre- 
sents a socket on the top of the spindle, aind precisely m 
the centre qf it; D, Fig. 2, represents a gudgeon let 
down into the socket and turning on a pirot and steei 
plate at the bottom of it ; E represents a horizontal sdiaft 
or lever firmly fixed as an axle m a heavy wheel F ; 
this lever glasses through an eye or ring in the gudgeoa 
D, to the farther extremity of the cog^^ wheel B B, over 
which is the lantern- wheel or pinion G, also finnly fixed 
on this end of the lever. H represents a pole,, on eack 
Bide^ of which one or more horsesi are harnessed, which 
pole has a collar in which the lever turns; and thus, bj 
this new construction, position, combination, and con-* 

^ nectioii 
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* • 
nection of the. axis in peritrochio, the lever and lanteni 

wheel or pinion put together like one solid and compact 

body, they all refvolve together with two distinct motions ; 

viz, a rotatory one on their own axis, and a progressiva 

circumvolutionary one on the ring or circle, constantly 

acting upon and impelling the cog-wheel and spindly 

by their united powers and combined actions** 

In witness whereof, &c^ 
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Specification of the Patent granted to George Savage, ^ 
' Jluddersfield, in the County of Fork, Watchmaker $ for 
a neu^ Method of regulating or equalising the Force or 
Power of "the Main^spring in Watches or other simihn^ 
Machines for measuring Time* 

Dated January 26, ISOS, 

With Engravings. 

X O all to whom these presents shall come, &6.* 

..Now KNOW Y£, that in compliance with the said provisq^ 

I the said George Savage do hereby deolare, that my 

.^d invention is accomplished by introducing a, minor 

spring, to be wound ^p by the major or main spring itt 

certain periods. The drawing in the margin of theae 

present's exhibits a method oF eflecting the desired end • 

^t shews that, as the wheels revolve, the pins plaoed in.^ 

jsmall circle in the hour or centre wh^el, ^ d^ooted by 

the dots at A, Fig, i, (Plat^XIII,) force up at certain 

periods, according to the number of pins inserted, a lev^ 

b which is connected with the detent or sQiall pallet c, 

and thereby unlock the quarter^piece rf, Fig. 2, whi^ 

covers the minor-spring^^ and the lever, b is brought agajii 

V 

^ its proper place by the pressure of the ^priOJC^ TWs 

opecatioti 
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operation causes the major or main-spring tq wind up 
the imnor-rSpring situated, according to this* drawing, 
iinderthequarter-'piece, and administers an equal impeU 
5ng power to irjove the train pf wheels : e exhibits 8( 
bridge, the same as is coiijmoiily used in watches, made 
\o denote seconds of time, upon which the minor-springs 
l^arrel moves, Jn witness whereof, &c. 

■■ I ■ .. • ■.. . ■■■ - .. ■ .... - . ■ ■ ■ — - 

Alode of const meting the recoiling Scapevient. 

. Cbnmmica^d by Mr, Robert Kino, of Scarborough^ 

In a Letter to the Editors, 

With an Engraving. 
Gentlemen^ 

AVING perused, in the seventh numbei? 6f th« 
•* Retrospect of Philosophical, &c. Discoveries'^ an aoh. 
«f3ouftt of the construction of the whteei and pallet for 
Cra^m^s dead-beat escapement, but which' is erroneous 
ill tile -opening between the pallets, no' aUo^^nce being 
matde for 4;he motion, of the penduluili ; and as the 
jE^y;tors of that work, in their remarks on that acooiinl, ex- 
l^ress a wi«h that some person of established judgment 
^nd cfonsid^rable practice, would in like Ihanrier lay 
libwii rules for the cpnstruction of the teeth and pallets 
tA other mi^st approv^ escapeiyients, I h^Vp tjraiismitte4 
-vOu die following : 

'- To give ^ maintaining power to perpetuate *the vibrat* 

^ir^g motion of pendulums m the most equable mgnne; 

-|KwsiMe, lias always been one di. the desiderata ^mon^ 

W^f^xii^^p A»^ ^ Jungle pf tbe*incj^ne4 plane oi^ 
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^kich the teeth of the wheel acts^ has not been agteed 
on by the several artists employed 4d the making of 
docks and watches^ or other time^pi^ces^ The angle of 
iixty degrees has been generally used ; but with recoil«-> 
ing pallets acting on a tooth during the recoilj the com* 
iplement of the angle will in that case be the au^ie of 
the inclined plane, which, being only thirty degifees^ will 
not push back the maintaining power with equai eaf^ 
during the action of the pendulum on the wheel, as it is 
pushed forwards for the maintaining of tbe motion ; «uiid 
consequently, every vibration of ihe pendulum is checke<lt > 
and not suffered to have its full swing, smd yet gtve^ tM> • 
correction thereby towards the isocronism^ of &e iBOtiotif 
or equalization of the times of the vibrations^ Now, td 
give the pendulum the greatest freedom of sivifig wilJi 
recoiling pallets, the face of the pallets ought to be a$ 
the angle of forty -five degrees to th^ tangent of tfae aet^ 
ing tooth or point in ^every part of its a^lion ; or at leaal 
to the point where the action begins^ This «iig}e wa* 
adopted by Mr. Henry Hindley of York) as nmy be scM 
by examining the scapements of clocks made by ^hioK 
To draw this scapement, having drawn the wheel, atid 
divided it into the number of teeth proposed, of th# 
same size you intend in the work (which iii the exwaplit 
here given is a wheel of tliirty, that number being mosfe 
common for a pendulum beating seconds) you ottist eoo*- 
'ftider the number of teeth between the plaaes or facias of 
the palletsy which in this figure ][ have made teveo ^JoAm 
half, as may be seen by counting the spaoea^whicb will 
be the distance between^ the points a, and ^ in ti^ 
periphery of the wh/eel. (See Plate 3^IIL fig. 4,) Thea 
fron^ tUe centre C draw the lines C c^ aa^ C d$ 
throug^^ the points u^ and P| whifih wiijl hr^ two j^dii 

at 
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at the angle of 90<> ot 7 teeth and a half. Then td 
theses lines dtiaw the perpetidiciilars a D and B D .in- 
tersecting each other in thfe point D, \^hich is to be 
the center of the vetge; then through the point a^ 
Iwith the angle of forty-fixie degrees to the line a D> 
draw the line g fi^ which will be the line of tlie face of 
that pallet ; then from the centre C draw the line Cf, 
at the distafice of half a tooth from the point a, and with 
the distance afy set off ffom the point a, it will give th« 
pbint 6f the pallet e; then draw the line D e^ which will 
give the angle eldfi Or the angle of impulsive swing, 
which is equal to the distance to be set, off from the 
point B to hj which set off from B along the lineX! d^ 
give the place id the face of the other pallet^ where the 
tdoth i Witt strike it next after the escape : at this point 
h^ the face of the pallet mtist be drawn at an angle of 
forty-five degrees from the line b D, so that the point of 
the pallet may be free from the circumference of ^ht 
wheel'; for, when the point of the tooth at <r, shall have 
slided along the face of the pallet to e, where it escapes 
the pallet, then the point b will, by the elevation of the 
point € of the other pallet, be brought into the line of 
tlie circumference of the wheel, and meet the point of 
the tooth ij which will recoil upon it, until the force of 
the pendulum is lost, and it is agaiij acted on by the 
J^aHet, and so proceed to the point of escapement, where 
' k quits the pallet at 'the same distance from the verge. 
In these pallets the line of impulse is equal in each pal- 
Jet, and the pendulum has the same power on the wheel 
fei the recoil, as the wheel has on tlie pendulum by its 
forward action on the pallet; and the wheel acts with 
equal force on each pallet, as being at equal distance from 
the verg<&. And the pressure of the wheel against the pal-^ 

let 
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let being always equal, this escapement may be looked on 
as a very good one^ only the tooth t, in its action, ap« 
prvaches ''towards D^ when the tooth at u^ by sliding 
along the pallet, recedes from D ; so the power of the 
action of the wheel decreases while acting on one pallet, 
and increases during its operation on the other. Yet on 
the whole these pallets are best for common purposes, 
only the vibration is great This scapement may be fur* 
ther improved by taking away the recoil, when it be* 
^cpxnes superior to Graham's. 

.. I have only to observe that what is wanting for the 
more perfect ascertainment of time is only the equalizing 
the impulse, correcting the expansion, simplifying the 
inachinery, exact myeasuring the smaller portions of time, 
equalizing the divisions of instruments by the least com* 
plex measures o^ methods of machinery^ all compound 
though detached scapements b^ing most subjept to error. 

The expansion balance is the invention, of a hay- 
maker of this places it was employed by him as a per-* 
petual motion. 

Very few of the inventions of Mr. Hindley have been 
published, save what have appeared in the Philosophical 
Transactions, as communicated by Mr. Sm^ton, who, 
I am Confident, wais never ^ acquainted by Mr. Hindley 
with the real principles by which he made the instru* 
ments for equalizing his dividing ejigine, which was in- 
finitely preferable in its original state to any now in 
being, although Mr. Smeatoh thought Hindley over-r^ted 
its accuracy. 
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Remarks on Pruning Fir Trees^ 
By Mr. Robert Salmon, of Wobutn, Bedfordshire. 

With a Plate. 

The Silver Medai was voted to Mr. Salmon for this 

Communication. 

XxAVING bswl the care for some time past of flr 
plantations, and knowing how much they are increaseil 
in this kingdom^ I considered it as a matter of impor- 
tance that a proper mode of management should be 
generally known, in order to bring timber to the greatest 
attainable perfection. For this reason I have turned my 
thoughts to the subject, and am confident that much 
may be done, as is elsewhere asserted, by good manage- 
ment. I have collected several specimens to demon- ' 
atrate the difference between good and bad management, 
and have made some observations which I have not be- 
fore met with,, and may perhaps be useful. 

Heference to Plate XIV. shewing ^^ciraens of Englif^ 
grown Fir Timber, cut out of his Grace the Duke of 
Bedford's plautatioii^ at Woburn, pointing out the 
impropriety of leaving timber to the course (tf nature^ 
9.nd the loss and defects that arise froni such mode of 
management; also illustrating the necessity of some 
fundamenta,! rule fqr managing the same, and the ad- 
vantage of cfi^rly and close pruning off superfluous 
hranches, with a general rule for performing the same> 
and regulating the distance of the plants in Fir Plan- 
tations. 

Fig. 1. Section A. shews a dead knot and progress 
in the growth of the tree, having 19 years of growth 

below 
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below the bough, and 18 years above it. From the 
regular tx)urse of nature, as sheWn by this section, it 
is evident this bough or knot must have existed as long 
as the upper part of the tree, namely 18 years. For the 
first three years the growth and accumulation of the 
bough proceeded regularly with the tree ; but about 
that time (now 15 years ago) the bough must have been 
distantly cut off, thereby preventing Jts regular increase 
in the part left remaining ; for six years after cutting off, 
it appeaiSs to have barely existed, and after that ceased 
. to exist at all but as a dead bough. Since it became so, 
nine years of acpumulation has taken place on the tar;imk 
of the tree, thereby' gradually inclosing a part of the 
dead bbugh, which part so inclosed is what by joiners is 
properly called a dead knot ; the boughs that exist and 
are inclos^ whilst living, are the live knots, and these 
tbe tree will produce either as the bough may be distant 
(fe' i^lose cut 4rom the tree. From this specimen may be 
de^erixiitfid, that if the bough had been cut close to the 
tree at four years growth, there would now have been' 
sound clean wood over it to the outside : or when it was 
cut, if it had been taken off at ®, sound clean wood 
would have formed over it to the outside. 
'N.B. In ail the spefeimens this mark ® is affixed to 

' r 

point out the proper place for cutting off, and i§ so 
placed as t6 allow for thicikuess of bark at the time it 
sllMld &v€ ]b6en cut. 

Seetidn B. t^^vts a striking instance of the impropriety 
#i«ai6^ the smallest bough cut at a distance from the 
fi«e f Aid Ikrugh vras cut off, and becanie stagnant at two 
years growth, notwithstanding which it was 14 years 
before the wodi oi^ &e trunk ftccumi:Aited to the «nd of 
t)ie>4Md knot. 

. 2 2 2. Had 
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Had this bough been cut at 9, flie knot asi fair «s .^t; 
would have been ikmly united with the tree^ and fbpve 
it all sound clean wound. . * ♦ ^; 

Fig. 2. Section C, another instance of i|nprc^;>e^ cut^.^ 
ting. • . • ' t"? 

If it had been cut at ®, the timber would havp been { 
more valuable. -.m^ • 

Section D, this before cutting 'lexhibit^d ^ a, he|^th^^> 
bough, and the section shews it the samp^ exhibiting a'' 
live knot. This specimen clearly shewa. the pipg,i^^ o£; 
nature in healthy boughs ; it also shews ti^e great impro- ; 
priety of suffering such boughs to exist more than fiyCr 
or six years/ at which age, had it been cuf off, ini;tead| 
of a knot and great defect there wop^d :haye be^n clean 
wood from ® to the outside. . , 

Fig. 3. Section £, another striking pr(Klf |of the im- 
propriety of long cut boughs^ a dead knot cfja^any, years; 
standing, but fi^r frpm being inclosed fipyt, admitting, 
wet into the heart of the tree : it should^ ha^e>.^u9)^, <9ut 

ofFat ©. ; • ». . ' ..... 

Fig. 4. part of. another Scotch fir. . .[ 

Section F. a very striking proof of yojm^ ind bad 
pruning. This bough was cut at four ye?^r« growth, i^4 
now, after 1 8 years ^ccxunulatipa of t|i^ trunk, remain- 
ing uncovered, and wqu]4 so ha^e remained fnany jf^iSB 
longer. ,::i i - . . '-,..- , 

Section G, a bough which, whilst staudiQg^ . 9PI>Q3tfMd 
,Qot vigorous or healtliyj the sectioi) sbQWs J^.a/b «i% 
years it was in decline, 4nd aft^pr tfaa^ i^fif smI^. inttf. 
little, though its increase may be-di^ti^liki^.iti^^^to tko 
present time. ' . • i ^:>woig ri-^/ 

. This^uldyj^s 3gp ha^ I^a Hut ofeow Ai b.o.oJ 
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Fig. 5. ai ypry complete ^pecim^ of good pruning, ; 
thoi^gh much too late. , 

Sectfoii JEf^^t a large boUgh cut off; at six years grojvth, 
but so^lpiHS cut,: that in four years afterwards the wood 
on the trunk of the tree' is anived at the extremity of 
the knot. ; , ^ , . *^ - . 

• Fig$. 6 mi 7, parts of a Weymouth Pioe Fir, 31 
years,griQwth|(,aL| most striking specimen, and complete 
r^|iltatM[>p %o t]^4octrine of those who Contend that tdbe 
best way is to leave plantations to prune thewselTes. 
Th^ tree g]few.iiiear the outside of: a thick^plantation se- 
curely, ^nj[;ed, and in A state of nature at the time itr 
was felled; i^:^pept' some accidental breaking! off a few 
bougbis near the bottom. olf the .tree.. Before it wan 
fell^ ii; indicated sickness by the foliage, bixt frdip>wiiat 
cause it^was so, .no trace appeared, as the tnmk'.boire s 
very heakhy Appearance. Thev section shews, by the 
»jQ^l^Kin9fea£re of wpod for the lailLsix yeais, that it W98 
$ot tllea J^ejklthy. ; • 

Seotbn I, a dead knot from a bough broke off at six 
years -growth ; since which 25 years growth of wood has 
&Kmed.oR the trunks wjthoutnearly covering the stump $' 
this slmnsp was'bnohe off before irepuescaitation. 

. Eig. 7 is a horiaental. secdcni; qf three other knots cut 
frAmtltct smofi roiknd KsFig;!6, shewjng the great ob^ 
stm'etiiotl to.tibue^^rowth of tim tree round die knots t tfik 
ako cixpliins the gaose of the great hollow round the 
knot in Fig.i 6. * 

. 13ie kb«k at JK 18 a most striking and undeniable proof 

' 6{ flMr4m|Nreprb^' d leaving the smallest bough for na« 

tiMre?8» djgposol; ' 7%is bough* protruded beyond the tree 

9bifMMJoisMMe,^and evidently n^^er esriistedbut in a stag-* 

... jAi.-'.. n-vi ••■ ,^"'- ' nate 
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nate ^state, Cor the last twenty-nine years ; it being only 
two years. old when it so became stagnate. ' 

Fig. 8, a piece of the same tree as Figs. 6 and 7 ^ t^t 
from the next higher tier of boughs, having a small {)iec6 
wasted between the two. 

Section L, two small boughs, the upper one only 

, one year's growth^ was twenty years before covered, and 
Jias nine years wood over it. The lower bOugb is of six . 
years growth, was twenty years before coirerecl, - and has 
firfur years wood over it. 

On contemplating lliese specimens ; considering th^ 
purposes that fir timber is generally applied to, and 
having some knowledge of plaotationi^ of- this sort, it 
must occiir that clearness of knots, strsightne^, length 
and equal ^e of its trunk, constiti^t^ its^pe^fection ^ 
and^ if deficient in all thes^, it is of po value bt^t for the 
fire. Next to these considerations, and the prospect of 
an improved knowledga of cultivating this article, it may- 
be a fair question, if our own country is not da|iable^ 
producing fir timber fittle or not at ^M inferior to the 
foreign fir. • * . 

At present fir in this country appears not for any pe- 
riod to have been cousidet^d much otherways^ Chan as 

. ornamental* For this puqMxe :they serve but for a cer* 
tain time, which past, it has been th^ir fieu^e to be cut 
down, long before having atitaiaed maturity. > But from 
the vast plantations now established^ it is to be hoped 
that anotlier century may obtain to Englidbi fir some of 
^e character of the* Eugli^ oak ; .towards aMch eo^ if 
attainable, every meaiui should be used, and towards 
which nothing appe{n:s morle likely to succeedf. than it, 
well-gfounded general practical' mode of BMUBag^ii^0lit« 
from the time of their being planted out, to their greatest 

iunagin- 
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imaginable age of improvement. That a knowledge of 
sucH may by pemeverance be gained, i9 not m\ich to be ' 
doubted ; and by inspecting and considering the speci- 
Inend hefjein referred to, there appears great reason to 
conclude, that early and proper pruning and thinning 
will form a condidei-able feature in the system to be 
adopted. 

Now as forms are first instruments in good systems, 
and that proceedings on &mdamental principles (though 
in the essay they may a little err) are better, in a gene- 
ral view, thaxkr occasional success by hazard ; so it may 
be warrantable that a systrai for general management 
may be laid down, although the author cannot possibly 
have lived to prove all by experience : so the rules here* 
aft^ submitted are given, being the result of only a few 
years observations. 

, For planting, from every authority or, observation, 
there can be no doubt that all firs should be planted 
thick ; not more than four or five feet apart. 

Where firs of the same kind are planted together, 
there is less loss of plants from one sort overgrowing and 
destroying the others ; consequently it appears advisable 
that all the different sorts be planted by themselves. If 
any admixture be at all admitted, the Scotch and lardi- 
may best succeed : but this is not certain, and they will 
certainly be best separate on two accounts; first, be- 
cause they, ave not so likely to injure each other ; and 
secondly, the larch may be put in the ground bcfst suited 
totheno, and the Scotch the same. 

In making plantations of "any particular sort, it may be 
right to have a few spruce, or other sorts on the outside, 
U) prevent mischief from .sudden gusts of wind; but if 
th^ sit;uation is not subject to such gusts, the spruce had ^ 

better 



•• • ■ ■ ^ '• . 

1>etter De omitted^^ being ttieehanieal agenU oiriiy^ und 
by excluding the sun ttM ^^^ ^^^^ a<^ agtiiiist the opera* 
•lion of nature- ; : 

In theise bints onutment is not eoQ^idet^ ; if sui^b 
^ be wanted, attd profits al$o, then tke spruce, l^iih, sS^ 
Ter, and some othei^ may be combing. 

s 

From some years observations on pruning- an4 the 
effects thereof, *it appears certain th;it fir^-treesi art a cer- 
tain age, should be pruned io a certslin height ; and for 
legulating thereof, thd^ followihg"^ simpte rule is' reoom* 
mended. TTie pruning to feommehce when the trees are 
six years old, or when there is discernible, fiye tief of 
boughs and the shoot ; the three lower tier of boug&jli are 
then to be taken off, ' After this first pruning, the^ trees 
to be Jet alone for four or five yeaw, and then, and at 
every succeeding four or five years, the pruning to be 
repeated, till the stem of the tree be clear to forty feet 
high, after which, as to pruning, it may be left to tm- ^ 
ture. The rule for the height of pruning, after the first 
time, to be half the extreme height of the tree, till they 
attain twenty years growth ; and after that time, half the 
jieight of the tree, and as many feet more as it is inches^ 
in diameter at four feet from the ground. This pruning 
is known from repeated observations, ftot to be elcessiv^, 
(tnd the rule i$ calculated to check the too tapering .t(^, 
and strengthen the slender bottom by ei^rrying the prMi- 
ing to a greater proportionate degree, in a ratio com- 
pounded of the height and bottom bulk 5 and. by &is 
rule it may be observed^ that the trees will be at top 
cloathed with somewhat less than half tfiehr brandhes. 

The prefer time for pruning, is between Bepterifter asrf ^ 

> • 

Apiril) sn^ the tool to be used, the saw. 
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Orderly thmiiing the trees at certain period is the 
jiext essential to pruning, and for this purpose obs^rvai^ 
4ian9 h»v^ been m^e- on jJie. lutost orderly and thriving 
plantations, and the following simple, rule is recom- 
imended* Keep the distance of the trees from each other 
equal to one^fifth of tJbeir height! In the application of 
this rule for thinning, it is ei^iderit that each individual 
tree can never be made to comply, for the original dis* 
iiance (even if planted ia the most ^a^lar order) will 
altow only of certain modifieation^, by taking out etery 
i^er tf ee, and so on; bat «veii if. the obtaining such 
>equal distance was prstcticaibtQ^ <dtpdiience irould shew 
that another way should be^rtaferred, of wiiich the ey6 
^mxjsX bethe jodgejibytaiiiig otit sudi trees as are lea* 
'thriving, statid nesreBt another good tree, &c, &c. ; at 
the sanie time- keeping in view the rule prescribed : die 
•lEblldwing of which/rules may easily be proved by mea- 
suring a'chain square, or any qu^tity of. the land,' and 
counting the trees thereon; then by trying the height of 
two or thiiee trees in that quarter, and taking one-fifth 
%A such for the distance, it would, be readily seen how 
'many trees should be contained in the piece measured ; 
<or the practice may more sitoply be regulated, by taking 
the distance of" eight or ten trees added together, the 
'average of which should be equal to a fifth of the height 
of the trees. 

' In diese rules nothing impracticable or complicate is 
•proposed; 

- Th% authbr his for years kobwn tlie expense, and pra- 
*duce from trimming only, and finds lYi Bedfordshire the 
•produce doiibly. repays the expense; -and although some 
^xperimeDtafists inay diflfer ifom him, or finae may shew 
lome reason for deviating somewhat from his rule, yet it 
Vol. XIL— Second Series, A aa i$ 
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ii presumed all \irill agree that somfe Simple system is k j^ 
visable^ instead of hating plantations and woods misi* 
ibanaged, to the great looift of the community and th^ 
proprietors. If such a system as proposed be generally 
promulgated ^ if not perfect^ it will most likely, in time^ 
become so^ and thereby haTe its advantage ; and that 
some advantage may be had in ifieculation, the following 
eonduding remaria are introduced^ 

In the coimmm eoiurse of gardening, it is understood 
that pruning; intigorates the tree i ibat trimming off the 
aide branches make$ the upright ones shoot the stronger^ 
and by cutting ont the dead and deca3red wood the ti^e 
is kept alive : some of this doetrlie will certakily apply 
to the tribe of firs; it wUl certatnLy sub^tute clean 
wood for knots^ aiid of all this treatment, from their 
particular uses, they of all other trees stand in most 
need, and will be most improyed by iti And sdiould it 
be admitted that like treatment would on the fir, as weU 
as other trees, produce the like effect^ it would lead to 
a well-grounded expectation that, as well as produeing 
clearness from knots, straightness and lengthy the aaaue 
operation would advance the quality nearer to that of 
foreign fir ; for it may be traced, thift where trees an^ 
tall and clear of boughs or hnots^ the wbde substance of 
the wood is better and of finer grain, and it i^pears 
likely that such will always be the case : the^ reason may^ 
probably be inferred from the sap havii^ fiurther to rise 
and descend, and having no boug^ to divert ot delay il^ 
the circulation must be more fine and X9fid% most in* 
crease be left in the neighbourhood of the boughs at the 
top of the tree, and least on the sides at the lower part; 
tonsequently adding to the length ef tlie head^ and ren« 

dfering 
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4ering more fine each annual increase to the bod^j 
tiiereby producing a close-grminedy deao^ long, and re-e 
fSS^9 ^asy^ts^ring u^ful piece of timber ; ^pstead of § 
coarae^grained, short, 8u4deQ-tap^mg trunk, with a 
quantity of bcugbs and knots. - 

Tl^e foregoing observi|,tions and pules are meant ^ 
apply ta fir timber galyi but tpac^rtaia degree they 
may be applied to oth|»r tiiA%nr; though •)>y no means to 
tjie same extent, or age, But jf fqppkM at &r f» tha 
^t fi^urteen year^ of their growttib m4 tbeii the prunr 
iog altogether omitted, and tba thinningi-out veiy much 
ixicreased^ miy plantation wolild be r u p 4M' c 4 JM^ IttOtxr 
lR»luaI?)# thaa if lefit e^tii4y , to mtttrg 



I hereby certify that in the year ]\S04, having directed 
Mr. Robert Salmon to collect proofs as to the adviin* 
tffgt of pruning and managing mv fir plantation^ in thif 
tieigfabouriiood : accor4inriy9 in January 1805, he pro* 
itfsuf^ several specixpens^ witl) ^t rem$^r)cs thereon \ botj^ 
of which/ I am of opinion, do convey a proof of the net 
cei^Kply and utility of attention and^ management in ^0 
growdt^ of fiTf an4 of timber in general ; and such specif 
loens t thinl( likely tp be useful to the public^ and w^rt 
|hy the attention of the SocieQr for Encouragement ^ 
Arts, Manufactures, and Commeirce. 

WtiumJMi^, Marfh22, 1806, ^ 
T9 Pf, p. 7AYV>m 
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Meihod (jf cuUhuting Hemp. 

Frmn a Treatise oii Hemp by Hobert Wisset, Esf^ 

F.R. and AS, 

1 HE first and m(^t considerable ploughing or stirring 
is given to die Hei»p-grou»d in the months of Decem- 
ber and January, and is called the winter-ploughing or^ 
stUTinig. Some^^use for diia purpose ^he Qom&ion-picMigh^ 
laying tli^ gfoaud rortghin fmrows:- othiers Use die 
vineyard-ho», likewise forming furrows, that the gr<Muid 
]lia3^4>€^4b^bH&tl^r inellovved by the winter's ftost. Some- 
even dig it with the spade^ .which is certeiftly ^ best 
method^ but more tediojjs and laborious ; while, on the 
contrary, ploughing it is the most expeditious, but ^le 
least profitable^ ' ^ f ' - ^ 

In the spring, the ground i^ thoroughly preparetl for 
the receiving of the seed by two or three ploughings 'or 
stirrings ; and a fortnight of three weeks should Inter-* 

vene between' each of these ploughings,, making'thepi 
. • ■ ' • '* i * 

gradually slighter,* and laying the ground smooth andeveiv 

In these spring-stirrings, as in the winter one, either 

tlie plough, hoe, or spade may be used. -* 

J If after all these ploughings or stirrings, any lumps or 

cTods *of earth 'remain, they should be broken by th© 

hand with mallets ; for the whole hemp-ground shiSuId be 

as4evel, -and of as fine mould, as the beds of a garden,. 

AU the manures' that render the earth-light are propet 

for hemp ; and accordiiigly the dung of horses^ sheep,. 

pigeons,^ and poultry, or the scouring of the .ponds in 

villages, when it has had time -to ripen,, are preferable 

to cow-dung. ~ Marie is not, to my knowledge^ used for 

the manuring of bemp-gi'ounds. 

• • It 
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It is best tQ dung the henap-ground every year, and- 
before the .winter-ploughing, that the dung may have, 
time to rot. during that season, and that jbhe spring-; 
ploughings may tlie more thoroughly mix it with the^ 
earth, ... 

Pigeons' -dung is the only one which, in order to de- 
rive the greater advantage from it^ is put in the ground 
during the sj^ing-ploughings. It is to be feared, how- 
ever, thti^t^ if the sjiring proves dry, the pigeon«'-dung> 
may bum:|:he seed, whi^h* it would not do, if laid 01%;. 
durifig th^ winter : but in-this case, a greater quantity 
of dung should be used, or less advantage ipust be ejc-r 
pectedJ'rQOi.il. 

AMo^^^tbe h^mp-seMis sown, it must be care« 
fuUjf/Cflwredwitheaithj eil;her by means of a harrow,, 
if the gcaimd..b«ft'been ploughed; or v«'ith a rake, if it 
has beeu^ug by haiul. 

BJgtwiJdbtstanding this precaution, the hemp-ground 
must be constantl}& and assiduously watched, till tha« 
whole'* of the se^d has risen ; for otherwise numbers of 
birds, and eq)ecially pigeons, will destroy it entirely^ 
without sparing ev&a tlie seeds which have been weli 
buried. It is tpue, tliat pigeons and birds which do not 
scratch, do no great hurt to the grains of corn that ar^* 
well covered with earth-: ^ but the husks of these grains^, 
do not rise up out of the ground-with their green shoots^ 
B^ those of hemp always do ; arid then it is, that these 
birds, misiiaking them for perfect seeds, tear them away 
wiA the young plants to which tl^ey adhere, and thereby 
i6ommit vast havock^ 

The fisurmers endeavour to frighten the birds away with 
scarecrows^ apd pause their children to watch the hemp^. 
^uAds> ^ut these precautions ar^ fouod to he insuffi.. 

■pieat; 



N 



36$ M^hod (f ctitkating Heinp. 

fS^nt ; for this is a yeiy laborious task when fS^e hemp** 
l^rounds are large^ especially if the j^geoRs, whidi are 
•a greedy after it, be hungry. I have seen stixmg men^ 
and eren dogs, so wearied out with fatigue, 9s to be 
fiftrced to give up the iask. Happily, this ttoviblesome 
work does not last long ; for when the hemp has put 
fi^rtix a £ew leaves^ it requires no farther tending. * 

After the plants have com^ up, the hemp-grounds re-r 
quire very little care or labour tiU llie gaAeriHg of the^ 
pfddticQ* la general, it is daemed suffieieni 1i> keep t^^o 
ditches in order^ and to pi«TCBt 4toa cattle ffoni eittpruig 
them. 

In very dry seasons, howe?eri some ibdustriotts fimners 
water their hemp-gi-ounds bj the hand : but this ii not 
practicable, unless the grounds be amatl, and tfis witer 
^nea^rathand; or they liiay be watcfad bf iaVDerrion 
«r overflowing, as I believe is done in seme plaoefL 
. If, by any accident, the hemp grows very diio, ao ^ 
fD be thereby in danger of branching out top much, and 
becoming woody and incapable of furnishing goodftbres, 
i^ will be advisable to keep it perfectly clear of weeds^ 
in order to let it remain for seed, which lyiU be sa much 
the better for the plants having stood thin ; and dius, at 
least, some advantage will, in such ca§es, be derived 
from the hemp^grgunds. , Jhi Jtiamd^ 



■*v 



Some people give the land only one ploughing 'f<ur 
h^mp, which is just before they sow^it: but others pre-r 
p^e it as finely as the\ gardeners do their mould. Fof 
^is purpose it^should be ploughed once iu the preceding 
autumn,, and two or three times in the spring ; and after 
the first spring-rplou^xing in February it should be well 
panure4. v QhOfmbefs'M IHctumary^ 



tfeifmd of cidthating ffenip. 5 6f 

The gfound on which hemp is designed .to be sown 
should be well ploughed, and made very fine by har^ 
rowing. ' Encychpadia Britanniceu 



After you have made choice of your ground, break ujl 
4bout the beginning of May, in a fair season, with a 
strong plough, such as is geuerally used in all strong 
eky ^rounds^ the share being rather long thbn broad^ 
and the coulter rather somewhat bending> than straight 
and even, acpording as the njature of your ground jshall 
require, which you wiQ soon find out on turning up two 
or three furrows ; for> according to the cutting of the 
eaJrth, you must fashion the temper of your plough. Tor 
plough your land well, you must throw dovifn your fur«- 
tows flat, and betwixt every furrow you should leave a 
baulk x)f earth) half as broad as t}ie furrow, and so ga 
ever the whole of the ground^ without making any dif- 
ference or distinction of lands,* But if you fear any an* 
noyance of water, then you should lay your furrowi 
higherv nearer, and closer together, dividing the ground 
into several lands, and proportioning every land to lie ' 
i(ie highest in the middle, so that the water may have a 
ilescenit or passage on each side> 

The ground where you sow your hemp should be like 
that where you sow barley, or at least as often broken up 
M you do when you fallow for wheat, which is dirice ;^ 
except it be some very mellow and ripe mould, as hemp«- 
lands usually are ; and then twice breaking up is suffi- 
cienty which must be done about the latter end of Fe-^ 
bruary^ and the latter end of ApriL 

Seasonable Advice/or England'* s ImprwemenL 
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$69 Method of cultivating thmp. 

Hemp should be sown after a fallow or green crop ; 
ftud as this plant is of a vigorous growth, it liiust be laid 
iovfxi with manure plentifully. It ought to be ploughed 
deep before winter, dnd frequently iu the spring, that it 
may be mouldered as much as possible before sowing. 

Sinclair* 



tn Suffolkj hemp is in the hands 6f both fanners ^nd 
^ttagers ; but it is very rare to see more than five or 
six acres in the occupation of any one man. With cot* 
lagers, the more common mretbod is to sow it every year 
on the same land. There is a piece at Hoxne which has 
l)een under this crop for seventy successive years^ They 
manure for it with great attention ; so tliat it may be 
taken as a maxim, that hemp is not often sown without 
this preparation. Of dung and moulds it 're<^ireti 
twenty *five three-horse loads for an acre t 'of dung alone^ 
^xteen are sufficient* This is done directly after wheat 
flpwing is finished* 

The tillage consists in three eaiths, with harrowing 
'sufficient to make the soil perfectly fine ; and it is laid 
flat, with as few furrows as possible* 

The Rev. Mr. Mills, of Buiy, observes, that the land 
should be "rtrell worked, and manured with thirty loads 
per acre, about a fortnight before seed time. 

Hemp may be grown with success on the same land 
many years by manuring annually^ Suffolk ReporL 



At Swineshead, in Lincolnshire^ where much Bemp is 
grown, it was formerly cultivated on^the same spots year 
after year ; but now they spread it over a &rm,. accord- 
ingly as the soil suits or the price actuates ; and on some 
lands that are foul they sow it as a cleansen If the soil 

IB 
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» 

k iw^ Aey .pumure /or it. It is plo^^ifi !6x9fi 9t 
Caaitteidtias.; a second J^e at IMy-ixyff apA a^tbirq 
time aboQt the middle pr e^d of Ma;]^,. prfnoua ti^ 

«o^gK . . . . . / 

, At Haxej it is sowa afil;er wheat. Some ^^c/n^h befoif 
Christmas; others at Candlemas. After the 6m pipuglw 
ii^, the ground is manured^. Sotti€ turn it in ; but this 
is not so good^ . A middUng dressii^i the sliprterthe 
better. .The best dressing is pigeon's dung^ added t» 
dung, a quarter^ or a quarter and ^ half per acre. It 
answers best after wheat that follows clover. The ground 

if 

should be ploughed again between Candlemas and Lady- 
day ». three or four time^i and well rolled and harrowed. ' 



*i 



. I>ung is by ua n^eans necessary to the growth of 
heiap ; but good tillage and a suitable soil i^ absolut<dy 
8Q^ The mould should be deep and easily penetrated | 
{or the fibres of jdie roots are soon checked^ andj, if kn^ 
peded^ are no lonjger capable of performing their proper 
offices. Commute English Farmevp 



In the northern parts of Euiop^ as Poland, Prussiaf 
and Russia, the most infaUible mode of ascertainiiig 
when the soil is of a proper degree of strength^ is by 
taisin^ previous cn^s of other grain.- 

On a vigorous soU> in a good state of cultivation, the 
usual rotation of crops is : 1st. winter-wheat ; 2d. winter^ 
rye ; 3d. barley \ 4th. oats ; and then hemp. Such a 
sml will bear a cr<^ of hemp without being manured ; if 
manured after the first, it will give a second« But on a 
soil oJE less strength, a crop of hemp |s taken inimedii9> 
^ely after the winter crop of zye ; the land, being 

Vol. XIL-^Sjeconp SfiUEs. B b b ploughed 



S7d MeiM ^etititxaing ffahp^. 

ploughed tip once, either in the intervenmg autumn or 
apririg/ htorowed and manured m the spring, and then 
ploa^ed oter a second time for so^ng. 

To make the most of this poor soil, a winter crop of 
fje is sown immediately afiter the hemp has heen drawn, 
without any furthier manure. Durno, 



" Land intendied for a crop of hemp must be weU xhst* 
fiured, well ploughed, dieansed, and gotten fine. ' 

VAlke Bruttes. 

\ ... 

Hemp-^unds must be dunged every year, and the 
better to secure success it would be proper to lay on the 
dmig before the winter tillage, that it may waste itself 
there, and mix the more perfectly with the ground, which, 
iikipregnaied with tbesie new salts, will derive the gi^ater 
advantages from the influencjes of that season, and cktch 
more of the volatile salts of the air, that dommonly abound 
9i0^t; in the winter. 

« 

Of all the sorts of dung that are used>for hemp-grounds^ 
pigeon's dung only, or any other kind of dung'that is 
fully ripe, ought to be laid on'l>efore the last labour, as 
is practised with success in several pJscces. Ih countriea 
where the land is strpng, they generally lay it in heaps 
after autumn. In this manner it becdm^^ more free and 
light than when it is only' tilled. The ^hoW and rains 
which penetrate it in the winter time, and the frosts diat 
are common in that season, kill,' if we may so ^:!!kpress itj 
that ground, as they would a chalk-stone, and rnake it 
$0 free, that in the month of February nothing more is 
panting but to lay it level by a* quick and easy labour. 
All its patts, and even the hiost teifider particles, will 
^en be found ixiar^meljr small, light, and lively^ 

But 



Method ^ cuUkaiing Jffei^ip. '9!t\ 

Bal difierent aoik require dilfereiit methods of pre{>a- 
nlioD ;- aad it i$ • the part of men of understanding to 
diflcootinue. bad .customs, that .have prevailed till! tUa 
.thni?». and substitute better metheda in di^,pl)ice.: : -^h 



I . "f > 



The gfoiind ahoiild be made rich with dedg^ ^ddSdt 
the eoja^enieno^of poUing the imale or eariy heiiip (with^ 
.out burtiog the<ither), as well as gtvifigl itsair^M i^vmlA 
sow it in drills, pr small ridges, about thnee -. fee^ brilKi^ 
witii two, feet iBtervemng bc^een the ridge^vdtilt a 
peffs<m mSsiyr gonp and down amongst it, withoitC tram>- 
pling upon the seed^hemp. • ' : .; ai> 

It growil best when aowii rqaieatedly otk the. Mme 
ground, pMrided ii he well thtnged evety three ;feaj!^. 

M^Domld^s Essay. 






1 

If the gtound has not had a pr^evious summer fallow^ 
it should.be ploughed once in the autumii and twice in 
Ae spring : it should then be, harrowed extremely fine 
with iron-lKK>tfaed harrows. * Taylor^ s Instructions, 
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Moie rf^Odtwat^ in Bengal 
Instead <rf sowing the hemp (Cannabis sativa) rety 
thick, a^ it ought to be done when the plant is intended 
for cordage, the natives sow it very thin, and afterwards 
transplimt the yoiin^ plants^ placing them at a consider- 
able (fistaiice firoin each other, often nine or ten feet 
By this mode the plaiit grows to a vety large size, a 
-great deal too large to admit of the stalls beng properly 
bruised fw hecUing. this mode of cultivation is too 
expensive^ if used mtk the view of preparing cordage 
from the planK. 

Bbba There 



sn JiftiM ^ cvkioaillng Bemp. 

' Tlif recta be itodoab't, that t^ie Bietts^ ifdueeacou- 
«tg0iiient Were held ><mt to them, v/enid rewAHy mdifpt 
«he fibhipeaii mode of cidtivaiiiig ^ h^p,^ itnd also of 
dressing:Jt&^ Usreiat cofdage. A nitiVey who had an 
j &p^ ti Mu Aiy of observing the modb of culttTattug and 
preparing the hemp laiaed by Mr. Douglas at RiahonL, 
iiisfoflfenisd to die 'Board 4>f Trade to contract widi ^em 
4bfiMi^iq^mgavety oonnderableqo^aiity, I believe lire 
Imufoediiiaundii*, of pR^Mriy drested hemp nextadaictB^ 

JkMhii late of^n Sicca rupees per mattndt' 

£ ^Svesflied hemp might fvobabljr be aocm preei*ed at 

eight Sicca rapeesper mmad, Of £M perton» bet hafdljr 

ajt a lower rate, at least for some time* 

c^Wheti idle mode of cidisvatieD is^better known, and 

.^ Rintts find they h^vee oertain hmuA^ for their pro* 

,ditce^ it is probable they may be able to afford die dressed 

hemp at a much lower price. 

The gnmnd miast be manured, and repestledty ploughed 
iand hatrowed. Mr. Fleming. 
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Th0 see^ shouUhbe sown 9§ diiek M tibe Mti^W om^ 
monly sow the .sum, on. a. rich free soiL The ground 
should be well maAure4t vsA repeatedly weD, ploug^ied 
^aa4 harnn^ecl- Mr. Dmtglas. 

. The mode of culdvation practised by the naiive d^flGeqs 
materially from that requisite for ^e purpose of raisingf 
hemp \ and they are notoriously wedded to thdr own 
customs and babit;s, and averse to inoovaition of any kip^. 
Minute of the Board qf Trade.-^Board tf^ Tn^cCp^s. 

• ' 6thMay^ 1801, . 

1, • « - 

. * About seTeateea foof* 

^ " f Tbiils equd to'doo Sicea rupsef^ or^ at 8f. M par ropee^ SfU: 

per ton. 

* ^ ' Amu* 



Method rf c^kating Henff tl% 

• ' - Sunn. 

iS(fH(irtf^.— OThe fpround is ploughed over once or twice 
in the month of June> ^or at the commencement of the 
tmtkSj and when it is thus prepared and moist, the farmer 
watches an oppcortunity, when he thinks it likely to i)e 

■ 

fa^ cl&xt iveat&er for a few days, to put the seed int6 
tlie ground. -If in this he is not dnsappoinied^ the young 

' fdant wiU begin to make its appearance in three or four 
^yi after the seed has bcfen'sown, and it will afterwards; 
require but Iktle attention, as the usual rains, withou^ 
any other assistance, are sufficient to bring it to maturity 
But idiould ^e farmer be not successful at the time o' 
putting the seed into the aground, and heavy rains comi 
on, |)efbre it has had time to take root, the consequence 
is, that k willroty and he has lost his labour. Atth4 
ek>se of the rains^ or about the end of September, tl 
Sunn ii ready for cutting. When the farmer is cutting i 
he wiH-leaviB standing a small quantity, perhaps about 

• quarter of a begah out of ten begahs, to grow to seed 
and that is cut^ about the end of October. Afterwards i^ 
will prepare tbe same ground for barley, vdieat, or seine 
,Dther grain, but in^gen^ral the two former, and the]A>y 
hafe two crops from the same ground, between the 
month of June and the middle of March. 

* Mdda. — In the month of September, the ground 4ust 
be first ^ all twide ploughed and then Once harrow^ ; 
after whidi it must be again twice ploughed and qicq 
harrowed n' i^ the dods of earth beat fin^ and w^l 
tieared'of wfeeds. In this state it i^ ready to receive tie 
•eed: A^ter ^iwing it must.be twice ploughed >nd'^^e 
harrowed. This ts the practice with ground whi^h liaft 
%e€sn recently in cultivation with other articles ; but in 
case the land to be cultivated has lain fallow durv^g se- 



^ T 



.• 



?-^ - 






974 Methtd rf cu^miing ffftnp. 

veral years, more labour must be bestowed upon it, and 
instead of b^ng ploughed six times it must b^ ploughed 
ten times« 

, Such is the mode of cultivation 'generally practised in. 
Ibe diff^ri^ut districts round the factory: but in the 
country adjacent the seasons of sowing and reaping are 
quite different, and the cultivation is performed after the 
foUpwing manner : 

The ground beii^ prepared, as before, with four or 

more ploughings, as circumstaiices require, and bein^ 

well cleared of weeds, the seed is sown in Jeyse Assar 

(Jmie), after a fall of rain, and the ground must upon 

this be ploughed and harrowed. When the plant has 

grown about nine inches from the ground, it must be 

w^ded. It mu6t again be weeded when the plant is a 

Dot and a half, or two feet high. The Sunn being ready, 

rhich happens in Bhaddar Asseen (September), is cut 

town, and not pulled up by the roots, because from 

Rowing in the rainy season the stalks are much larger 

^d stronger. Some cut it in flower, some in seed. The 

Snn being cut is left three or four days in the field, 

diing which time the greater part of the leaves drop off. 

Td last n;Lentioned Sunn, which is cut in September, is 

bob finer and stronger than the other. 

lommercoUy. — ^There are two kinds of Sunn, which 
are cultixated at different seasons of the year, though 
they are nearly similar in quality ; one being sown in 
Juxe, the other in Octobar. That sown in June i» 
generally cut. about Augiist, and the other about 
Apri. The plant intended for seed is lefit standing 
fiftee:! or twenty days longer, when it is cut, and^ 
after being thoroughly dried^, the seed is taken from 
it by thDeshing. 



Method of cultivating Hemp. 375 

-ffutirial. — III the month of January the- ground i$ 

plought^d and well harrowed : in February it Is again 

ploughed. In April, after the first shower of rain falls, 

it is a third time ploughed and well harrowed, to clear 

it from weeds, and the following day the se^ is sown by 

the hand (in the same manner as the English farmers do 

wheat, &c.) and then again well harrowed. In a few 

days it appears above ground. When it has got to th6 

heig;ht of about eighteen inches, the ground must be 

well weeded ; after which nothing farther is required to be 

done untilT the month of August, by which period it it 

at its full growth (about five feet,) and the flowers majke 

their appearance. It is then (except what is intended .to 

be reserved for seed) cut down, as close to the ground 

as possible, and laid in ridges, care being taken to pUic^ 

them so, that the leafy parts lie one upon the other. In 

this ^tate they continue ten or twelve days, or until the 

leaves begin to rot, and fell from the stalks oh being 

shookj t . ' . . 

HurripauL — It should be raiaefd on high groutid, where 
no water will lie. First, dung is throiwn upon the eaith ; 
after lying ten days, it is ploughed ; five days afterwards 
it is harrowed' once ; in two days more the seed is gene^ 
rally sown. The sowing never should be delayed be*- 
yond seven days. After strewing the seed, it is ploughed 
and harrowed. In three day»- die seed will begin to 
shoot, and appear plainly in four or five. No farther 
process is required, not even weeding ; the Sunn being 
set so close, and growing so thick, that nothing else can 
easily come up. In a month and a half it will be seven 
feet and a half or eight feet higb„ at which time it bears 
a yellow flower. At this time it i^ cut down, . except 
what may be left for seed, the fibre from which vi^ill be 

inferior 
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ioferior* The season begins about the lOtb May^ und 
the crop is gathered within two xnonths. If sown every 
jrear in the same spot, the soil would be .impoverished, 
and the produce inferior ; the land is, therefore, every 
Other year^ appropriated to' sugar, cotton, or early gtainf 
. Mungpore.'-^Ahoxit the month of March the coltiTatioii 
of the land commences. It is frequently ploughed^ 
cleaned, maimred, and ploughed again for the space of 
a month ; the soil being well mixed, broken fine, and 
Laid smooth. The seed is strewed oyer the ground 
Ugbtly in tlie month of April. In about eight or ten 
days the plants begin to rise. About fifteen or twen^ 
days after, the gKound is carefully weeded. ^ When th^ 
plants have risen to the h^ht of 9. haut, or half a yard, 
those which may have sprung up too close to each othei; 
|ure transplatrted to more open parts of the field. When 
diey have risen ta the heigtit pf pi^e and a half or tWQ 
hautSy the ground is agaisi weeded ; alter which thqr ar« 
left to ripen, vrithout fiurther care. Jn about fouf 
months firom the time of sowing, the plants will have 
arrived at maturjLty, at which, time .^eir height wiU be 
iboot five hauts. Those plants winch are reserved foe 
aeed are g^ieraUy allowed to remsun a^ few days loiiger 
on the ground than the rest, till theseed begins to looseq 
|n the husks* fioard of Trade, Consj 24ih dug* 1 792, 
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DACCA Disrmicf . 

Au;e/jeK^e.«--If the ground has lain waste zkj length of 
time, it will require to be many times ploughed, pre* 
viously to the reception of the seed which is sown in 
Cautic (October) : \ut if the ground be already in a state 
of cultivation^ and ^ lately yielded an ouze crop 

of 
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bf grain, it wilt be sufficient to plough it four or five 
times. 

After the plants appear, the only care that is takeii 
is to place Chokeys, to prevent cattle frona. injuring 
them. * 

* About five months after the plants come up, on their 
being sufficiently mature, they are taken up by the 
roots, and tied up in brandies. 

Dacca-' JHalpore. — The groimd is ploughed seven or 
eight times, and the seed is sown in Cautic and Augan 
(October and November.) 

When the seed is sown, the plants appear in. the 
course of ten or twelve days, after which no farther care 
is bestowed upon them. Three months afterwards the 
plants are cut down. 

Teetbaddy, — The ground should be ploughed five or 
six times, and the seed sown in Cautic (October), or 
until the 4th or 5th Augun (15th November). 

After the appearance of the plants no further care is 
bestowed on them. 

' ' About four months after the appearance of the plants, 
or in the months Faugun and Chyte (February and 
March), they are taken up by the roots, and, the tops 
beings taken off, are tied into bundles. 

Momensivg:' — If the ground has been previously cul- 
tivated, three or four times ploughing is a sufficient pre- 
paration for the reception of the seed, which is sown in 
Cautic. (October). 

From the coming up of the plants, until the tinae of 
harvest, no farther attention is given ta them. 

The plants blossom in Maug or Faugun (Jauuaxy or 
February), and after blossoming they are cut down. 

Vol. XIL — Second Series. C o c Chmni^ 
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CKaundfiore.^-^The ground shoujd be pIoHghed scw^ 
farrowed seven times, and the seed sown in Cjiutic oy- 
Augun ^October, November). After the seed comes 
upj( the plants are- reared in the same manner ^ al 
Teetbaddy. , 

Five or six months after the coming up of the plantSjj 
In Faugun or Chyte (Febru?iry, March),, on the falling 
of the blossoms, the plants are taken up hy the roots^ 
end tied together in small bundles. 

Serampore. — If the ground te already in a.. state qf 
cultivation, it will only require to be plougjied /three^j 
and harrowed four time^, previously to the sowing of the 
seed, which should be^ in Augun or Poose (November.. 
December), and *o be twice ploughed, ^ud three timeai 
harrowed, after the sowing ; but if tl^e ground have laiq 
^aste any length of time, the ploughing and harrowing 
must be repeated oftener. 

After the seed co?nes up, the plants axe reared in th^ 
same manner as at Teetbaddy. 

Seed sown in Augun (November) produces planti) 
which are ciit in Faugun (February), Seed sown ii^ 
poose (December) produces plants which are cUt in Qbytq 
(March). On cutting the plants, the tops are sep^ate^ 
and thrown away, . ^ . 

Tipperah, — Previously to the sowing, of the seed, which 
is 'done in Cautic (October), the ground is ploughed 
three or four times, and harrowed. 

^fter the seed comes up, no farther trouble is taken. , 

In five or six months after sowing, tiie seed, or in 
dry te and Eysaak (March and April), the plants' are cul| 
down, and made up into small bundles. 

Syihd. — The ground is ploughed twice, and the see^' 

fjowa in Cautic (October). After the appearance of the 

/ ' . plants^ 
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Paiits, rib farther attention to ^em is necessary. In 
Faugun or Chyte (Febrnary or March), about four months 
after the sowing of the seed, the plants are cut dowu 
and made up into bundles^ 

Jungypore. — The ground deijigned for Chore- Suriii is 
ploughed three or four times, and the clods of earth are 
broken and pulverised by a %:ind of harrow. The lands 
arc ploughed twice in' the dry season, in April or' May, 
"When the rains set in, they are again ploughed, dnd the 
i^eed sown when the land is as wet as the situation will 
admit. 

* ' I 

The plailts appear foiir or fiv^ days after the seed is 
Sown, and, rising very quickly, require iid weeding, as 
the plant soon overtops and destroys grass or weeds, by 
depriving diem of nourishment : and as the seed is sown 
on the commencement of the rains, no watering is re- 
i|uisite', nor any thing farthei^ to be done by thtf proprief- 
tor, until the plant is ready for cutting, which is from 
the 20th of September to the ioth of October, being 
so^n in afl June. The plant is cut when in flower, and 
bound up into bundles. 

Keerpoj/.—The ground being ploughed three different 
times, the seed is sown, by being scattered over the 
jground at pleasure, with the hand, in the month of 
Bysaak (April) j and in Ausseeu (September) the hemp 
is cut. 

Patna, — The only preparation required for Sunn is to 
plough the ground four times transversely, after manur- 
&ig it with wood-ashes and cow-dung, in equal quan« 
titles, in the proportion of abo^t eighty pounds to a 
cottab, or square of about nine feet. The sieed is sown 
ih Xxnfe, soon after the setting, in of the ra^ns. The 
grouad must be kept free from weeds. 
- Ccc 2 ' Ij 
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It grows six or seven feet Jbigh, and is cut down ia 
November, about tbe time it begins to flower ; and what 
is reserved for seed is ripe and cut in January or Feb- 
maiy. 

Chittagong. — The time for sowing the Ghore-Sunn if 
in the month of Ausseen or September. Previous to it» 
being sown, the ground is well manured with ashes, and 
ploughed, and then harrowed for nine or ten days toge- 
ther, until it is made as fine as garden mould. This 
dotie, the seed is thrown into the ground, or laid m rows, 
as fancy may direct, covering it over lightly with earth. 

When the plant appears, which is generally in five or 
six days, it is frequently hoed, and kept free from 
weeds; and when it comes to maturity, which will be 
in about four or five months, it is pulled up by th^ roots, 
and tied up in small bundles. 

Board qf Trade Cons, 14/A Jan. 1793. 



In thd cultivation of Sunn, the natives seldom .pay 
much attention to the quantity and tillage of the land, it 
being a plant that will grow in almost every soil and 
situation; except in very low places, where it is apt to 
be much overflowed in heavy rains. 

Mr. Douglas f Bengal Consult. 5th May, 180K 



Chiitagmg. — Sunn is cultivated and prepared in the 
maimer stated by Mr. Douglas to be common in the 
other parts of Bengal. 

CommercoUy, — ^The ground is good paddy or mulberry 
laffiid, and should be twice well tilled for Phool-Sunn^ 
and once fot Boggy*. 

Board of Trade Consult. I2th June^ 1801. 

BOMBAT. 
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M^ of Ctdtwatton^ 

A good deal of hemp (Croiolaria) is annually cidd- 
Tated In Salsette. It is generally sown on the sides of 
Hlls, as it would not pav for the expense of better 
\ground. Its cultivation costs but little; the ground is 
slightly scratched by an instrument, when the seed is 
sown towards the end of the rainy season. It grows kix- 
uriantly, without farther trouble, to the height of sevem^ 
or eight feet, or more ; and soon after the conclusion of 
the rainy season it is ripe. 

There are vast tracts of mountainous groimd in Sal* 
sette, where Hemp woidd grow to perfection \ and there 
is also much uncultivated low land, on which it could 
be raised without interfering with the present agricul- 
ture of the country. It might be proper to let the 
people have siich land as is employed in this cukivatiioa 
free from rent, lliis encouragement,; I thinly would 
have the desired effect in j:he cdurse of a few years ; but 
I cannot suppose, that the people of that island will pay 
for the land in order to cultivate hemp, or that they will 
jraise any quantity of it, which they do not see they can 
immediately dispose of to some advantage. 

JUtter from Dr, Helerms Scott ^ 3Ut May^ 1803^ 

[■■IP— M>«— — tWM— I " ' T ' ■■■ ■■■»■ !■ ■ II- III i ■ II !■ I W MH i 

List qf Patents for Inventionsy Kc* 
(Continued from Page 160.) 



w 



iLXis Earus, of Liverpool, in the county of La»<« 
c^er, Merchant, for certain improvements in the tiU 
li^e and dressing of land, and the cultivation of plants, 
J)ated January 13, 1809. Specification to 'be enrolled 
within oue months . 

^ JaM£S^ 



iftsr tistofpateni*. 
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James Lie, ofPIaislaw^ in the county of Esseic, M'e^^ 

ellant, aud John Peirik, of the same place, Esq. for 

tlicir new mode of preparing certain kinds of hemp, by 

'which the value and utility of the article* is much in-* 

creased* Dated January, 13, 1808. Specificatjou to b^ 

trolled within six months. 

- \ . 

John Wilkinson, of Bradley Iron-works, in the li* 

berty of BiUton, }n the county of Stafford, Esq. for his 

new method ot making pig or cast-metal from the ore ^ 

irhich, when manufactured into bar-iron, will be found 

equal in quality to any that is imported from Russia or 

Sweden. Dated January 23, 1808. Specification to be 

enrolled' within one month. - 

< ■ 

Ani)rew JoHANSEH, of Hommcfton, in the county of 
BfrJdles'ex, Gent* for his improved methods of manufac^ 
turihg a kind of tablet or artificial whetstone, for whet- 
ting or sharpening razors, penknives. Surgeon's instru- 
ments, and other cutlery, which he usually denominates 
^Cotific TabfetsTi**' Dated Jarmiry 23; 180g. Speci- 
ifeattibn to be enroHed within one montfi. •■' 

Edwakd Moore Noble, of Hirmingham, Surgeon^ 
for his new iiietSod- of making 6f carbonate 6f lead, com^ 
mbnly called" white lead. Dated January 23, 180^. Spe- 
cification to be enrolled within six months. 

S'amoei. Phelps, of Cuper's-bridge, Lambeth, in the 
county of Surrey, Esq. for certain improvements in ma- 
nufacturing notpu Dated' Januaiy 2% I SOS* Specifica- 
tion to be enrolled within six months. 

Thomas Preston, junior, of Tooley-street, in ifce 
cOttBty of Biirrey, Xead Merehimt, for his new method 
of setting boilers for steams-engine?, pans for melting leei, 
tin, pewter^ and other metals of easy fustott^ and nevr 
mode of discharging thp pans fcir melting lead, tin^ pew^ 
ter^ fcc# as befofe-oamed when full^ and setting coppets 
^ ' ' and 
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;uid ^oilers of « very description. Dated January 2€, 1808^ 
Specification to be enrolled within four months, 

George Savage, of Hucjdersficld, in the oounty of 
York^ Watchmaker, for his new method of regulating t^ 
^qualizmg the force or power, of the main spring in 
watches, or other machiues for measuring tim^. Dateil 
January 26, 1808. Specification tQ be enrolled witbia 
pne month* 

WiLLiA^i Stjcwary, of Limeh<Mise, in the county of 
Middlesex, Builder, for certain improvements in iDakinj( 
bricks ^i^d tiles. Dated January 26^ 1808. Specification \ 
to be carolled within one month. . .,. 

JoBBPH JoHKSON and John WitMOT, of BirmingbBiB^ 
in the county of Warwick, Manufacturers, for their meir 
kind of warming*pans, which are not only appUceible tothe 
purpose of airing and warming beds ; but also for airtof 
f nd warming rooms or carriages, or for other purpose^ 
requiring a long and protracted heat. Dated January 29^ 
ISOS. Spe<^ification to be enrolled witbin one momh. 

• William Newberry, of Bt. John's-street, in the 
county of Middlesex, Gent, fo^ certain machinery for 
the purpose of sawing wood, splitting or paring skins^ ^ 
Dated January SO, 1808^ Specification to be enrQlle4 
within one month, , : 

r _ 

John Dkunbell, of Mersey-mills, in tlie parish t^f 
Warrington, and county palatine of Lancaster, Miller^ 
for his method or methods of obtaining, producing, using, 
and cultivating a moving power or forcie, and of com< 
municating motion -to engines, pumps, and machinery, 
and to mechanical operations in general, and of forming 
and using a rotary or circular motion, or a motion to and 
|i'o, adliHi^urrt} and a method or mctthods of working and ^ 

. ' . . , applying 



^ 
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Applying the same to mills, machinery, ploughs, tooTs, 
and equipage in general, and almost to an endless variety 
of valuable purposes, and in particular to carriages ; and 
also a method or methods of making less disastrous and 
less frequent the overturning of carriages, and of improv- 
ing their structure and of guiding and governing tb^ 
same, which carriages or mechanism, when embracing 
bis appendages and conceits, he distinguishes by the 
^ iKime of Oss or George's Wain. Dated February 4, 180S» 
l^ecification to be enn^Ied within six months* 

SAMt)£L Brown, a Lieutenant in the Royal Navy, ami 
now residing in Castle-court, Budge-row, Watlihg-strcet, 
n the City of London, for certain mventions and im-^ 
provements in the rigging of ships or vessels. Dated Feb- 
ruary 4, 180&* Specification to be enrolled witlun six 
VKinthr* 

William Francis Snowden, of Oxford*street, in the 
county of Middlesex, Engine-maker, for certain improvew 
ments in an engine for cutting hay and straw into chaffy 
and for cutting other articles^ Dated February 4^, 1808. 

* John Shorter Morris, of Pancras-place, in the 
eounty of IMiddlesex, Gent, for a certain machine for 
mangling* Dated February 4^ l'80&. Specification to 
be enrolled within four months^ 

Ralph Wedgwood , of 'Oxford-street, in the county 
of Middlesex, Gent, for his apparatus for producing se- 
veral original writings or drawings, at one and the same 
time, which he calls a pennapolygrapb, or pen and sty« 
lographic manifold writen Dated, February ^2, 1&0S« 
Speeification to be enrolled withii^ one month. 
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Specification oftlie Patent granted to Epward Thomason, 
of BirmingAavty in the County of Warwick^ • Manufac- 
turer ; for an improved Mode of making Hearth^Brushes. 

Dated October 31, 1803. 

With a Plate. '.•'.'. 

X O all to whom these presents shall come, &e. 

Now KNOW YE, that in compliance with and agreeable 

to the true intent and meaning of the said proviso in the 

said letters patent contained, I the said Edward Thoma/- 

son do hereby declare, that the following is a particular 

description of the nature of my said invention, and me- 

thods and improvements in the mechanism of hearth 

brushes, both in respect to principle and the way and 

means in which the same may be performed ; that is to 

say : with re^^^pect to principle^ I cause jbhe bristles to be 

hid or concealed in the case, tube, or stall, of which I 

jcall the ^< non constat'' hearth brush, by the action or 

' movement of pulling towarUs you the stail, tube,^ or 

case, or pushing from you the stall, tube, or case, or 

Vol. XIL — Second Series^ D d d each 
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each or any of them, as circumstances may require ; and 
I cause the bristles to be ejected or tiirown out into a 
convenient posture of the ^ said case, tube, or stail, by 
the aforesaid action or movement; that is to say: by 
pushing from you or pulling towards you th^ stail, tube, . 
or case, or each or any of them, as circunistaiices may 
require. ^Now I do declare the above-mentioned princi* 
pie comprehend^ the real abject of my invention ; and in 
order for the better comprehension find understanding how 
the aforesaid may be reduced to practical use, I do 
hereby further declare, that although I vary the mode of 
construction by a variation of circumstances to produce 
ihe said effects, and obtain the main purpose intended, 
that is to say, of concealing the bristles froni the eye 
when the brush is not being used : yet I principally ad- 
here to the it^ethod herewith described, as being fully 
$inswerable to lyhat is required, and best calculated to be 
. understood from the drawings and descriptions thereof ; 
^d the same is described in the three drawings and 
nine sections represented in the margin of these pre- 
sents, and the alphabetical letters in the nine sections 
refer to their respective parts in the drawings. 

Drawing Fig. 1, (Plate ^XV.) represents the hearth- 
Thrush in a quiescent sts^te, or after it has been used and 

shut up, the bristles being concealed ir^ the case X, 
Drawing Fig, 2, represents the hearth-brush ready for 

Use, the bristles being ejected or thrown out of the case 

X by the movement of the tube A, and the stall of the 

brush lengthened, 

Section No, 1, is the putward tube, si(hd slides upon 

&6ctioh No. 2, which is an inner tube. 

Section No. 2 at F, is screwed or attached to the 

r 

brush-case, section No, 6, at P, 

S^CtioBS 
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Sections Nos. 3, 4, and 5 are two racks and a cog- 
wheel, all of which work or move together within the 
inner tube, section No. 2, as represented in section No. 8 ; 
that is to s^y : the cog-whe^l section No. 4 is fixed by a 
pin iii the inner tul?e, section No. 2, and moves on two 
centres at E E in section No. 2; 

Section No. 3^ is a rack, to which the brush No. 7 i$ 
attached at K, and moves from G to H on the cog- 
wheel, section No. 4. Section Np; 5 is another r^^ 
which mqve;? from N to O on the eog-wheel^ section No, 
4, and tlie epd L is fastened to the end of the handte 
tube, section No, 1 ^ i^t a; It is evident then, w)ien th^ 
tog-wheel is fixed in the inner tiibe, section No. 2, aii^ 
the t^o racks properly placed as in section No; 8 ; that 
by pulling the end of tha rack L, it wiU give action Ui 
tb^ cog-wheel^ section No^ 4^ which cog-wheel in mov-* 
ing gives action to the other rack^ section No; 3, and if 
the rack aad eog-wheel are truly made, the rack^ section 
No. 3, wiU fcseede from you just as much as theothef^ 
ifapk, section No; 5^ will move towards yoir; It is by 
ihesp means that the stail of the brush is lengthened^ 
and' the bristles forced out of the case^ ^eetidn No; Sj 
into B convenient situation for use. 

Section No; 9, is another manner of makitig the irfter-^ 
jhtal movements to obtain the same aoiMion and answer tha 
same end ; that is to say : that instead ef racks and cog^ 
Iriieels, as in section No. 8, I use two or a greater or les$ 
immber of rollers^ drumsi or puHies^ which move upori 
liieir centres at S S S S : d betid made of leather^ or 
any otheif substance diat will answer the purpose^ is putf . 
round these roUers> and sewed or festened at its two ends' 
as Hgbt as ee^venient^ The leg or ^baft L U U i$ 

Ddd fiuteacd 
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fastened to one side of the band, and the leg W to the 
other side of the band ; the leg or shaft I^ U U within be- . 
comes the acting log, or that which is joined to the han- 
dle a J as at section No. 1, in the same manner as section 
No. 5 is attached to the handle a ; and the leg W be- 
comes the brush leg to be attached to the brush part 
section No. 7, as in manner represented by section No. 3, 
It appears evident then that if the leg L is pulled, the 
band will move round upon the rollers in a space nearly 
as great as the distance from one roller to another, con- 
sequently the leg L will have moved out of the tube D 
F the like space ; and oti the contrary,, the leg W and 
K will recede or eject from the other end of the tube 
nearly the same distance?. 

Drawing Fig. 3 shews how die brush may be hid or 
concealed in the case, tube, or stail X, by a more sim- 
pie and less expensive method ; that is to say : the tube 
AAA, is small enough to slide within the tube C C, 
and long enough to reach the roof or upper part of the 
brush, and attached thereto as at Q; consequently, if 
you lay hold of the tube AAA, at a, and pull.it up- 
wards or towards you, the bristle or brush part^ being at- 
tached to it, must necessarily. slide into the case X, and 
by returning the tube AAA into the tube C C, it will 
naturally force the bristles out of tlie case X, as is exem- 
plified in the Drawing Fig. 3 : and I do hereby further 
declare, that these hearth-birushes may be made of any 
kind of metal, such as iron, sted, copper, bras^ or any^ 
other metal or composition of metal, or any kind of 
wood) bones, ivory, paper, or any other substance or 
oomposition of substances^ tliat may be found sufficiently 
strong and proper for the purpc^e or purposes of manu* 
facturing the bearth-brushej^ In witness. whereof, &c«. 

Specijicatim 
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Specification of the Patent granted to Samuel Salter/ of 
Watfordy in the County of HeitSy Maltster ; for an ap- 
paratus for the Purpose of drying Malty HopSy or any 
Kind of Grain. Dated December 19, 1807, \ 

y ■ 

T. . 
O all to whom these presents shall come, &c. 

Now KNQW YE, that in compliance with the said provisOji 
I the said Samuel Salter do hereby declare that my. said 
invention. is described in the manner following; that is to 
^say : The entrance pf the kiln-hole or fire-place is in- 
closed with a cast or wrought-iron frame, or in any other 
yvray, or with any other suitable article that the heat of 
the inclosed fire will not destroy. In the frame .two 
doors are fixed, one at or near the top, the other at or 
near the bottom, , of sufficient dimensions to admit th<i 
supply of fuel for the fire, and also for taking out the 
cinders and ashes beneath the fire. In the upper door 
is an aperture, of proper size to admit the necessary 
quantity of air to carry off the steam that may arise from 
the malt, hops, or any kind of grain intended to be 
dried : the size df the aperture must depend on the na- 
ture and construction of the kiln ; and as in the diflerent 
stages of drying any of the articles before specified, it i& 
requisite to vary the quantity of ?iir admitted, a slide or 
regulator is affixed to the door for that purpose. In the 
lower door is also an aperture, which may be of the same 
size as in the upper one, with a slide or regulator to 
admit more or less air as the st^te of the fire may re^ 
quire. 'The bars on which the fire is placed or kept are 
either of cast or wrought-iron, and are placed at the 

disttoce 
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distance of about half an inch from each other^ in ordei* 
not only to make the fire bum freely, but that a con« 
siderable quantity of air may pass through the fir^ ; ^nd 
being rarified thereby, will greatly assist both in drying the 
articles before specified and carrying o^ the ste^m also ; 
the. number and length of the bars must be governed by 
the size of the kiln. 

The sides of the kiln«hoIe or fire-place are cast-iron^ 
€r any other article or thing that the fire will not easily 
destroy ;' if of cast-iron about half an inch thick will 
answer the purpose, and in that part on each side 
against which the fire lies, is a piece of cast or wrought- 
iron,"dr any other article or material that will hold the 
heat, of about eighteen inches long, about six inched 
deep, and about two inches thick, to project into thef 
fire-place, which not only prevents the sides from being 
destroyed by the fire ; but being kept red-hot, thereby 
necessarily throws a great heat into the body of the kUiL 
The upper edge of the projecting piece may be beveUed 
off, to prevent the coals or fuel resting on it, and thereby 
damaging tlie sides* The top of each of the sides formsi 
the base of an^ arch of east-^iron, or any otlier material 
that will answer the purpose^ of about the same thickness 
of the sides. The ash-hole beneath the fire should be 
about eighteen inches long, twelve inches wide> and 
twelve inches deep^ 

Xq witness whereof, &(># 
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Spec^catum of the Patent granted to Kobert Barlow, 

of Spring' Gurdem^ in the Parish of St. Martin in the 

Fields^ in the Liberty of fVestminster, and County of 

% Middlesex^ Chemist and Medical Electrician ; for cer* 

/ tain orieutalf aromaticj chemical Compositions or Com* 

pounds, to be made up and motddcd into various Formsj 

Shapes^ and ornamental Devices^ as Amulets in Butter-^ 

fiies^ Birdsy Shellsy and Ani^nals, and to be worn as an 

ornamental Part of Dress by Ladies and Gentlemen ae 

RingSy Broaches, Lockets, Pins, Combs^ Bandeaus, and 

other Ofnaments ; and for various other useful Purposes; 

w/nch oriental, aromatic, chemical Compositions he ^de^ 

noyninates ^^ Ebenbosamic and Ebengavui bosaniic Com^ 

positions or Cmnpounds,^^ or aromatic variegated artC* 

fcial Marbles and Stones, opaque and transparent. 



DatedJune 16, 1807. 



To 



all to whom these presents diall coane^ JLc« 
Now KNOW Y£, that in compliance with the aaid provisOt 
I the sai4 Robert Barlow do hereby declare, that my 
said invention is described in manner following ; that i« 
to say : Take of various aromatic herbs agreeable to Urn 
scent required, one pound well dried by the solar rays, 
beat the same in a mortar to a powder, and put them in 
a wide^mouthed jar o^ bottle made of glass, and as much 
pf the best alcohol of high-rectified spirits of wine as wiU^ 
pover or f ise above the surface when pressed down six 
inches ; then place such j^r or bottle in the rays of due 
^un for six or seven days, more or less as may i>e re- 
paired, then draw off the same by distillation ; when tlus 
aromatic spirit is fully prepared, d^ere must be dissolved 
' therein 
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therein such aromatic goms as may be thought necessary 
to select, of each one ounce ; when the mucilage i$' 
ready, mix with the same of rose-wood" powder, of 
Turkey rose-leaves, and oriss-root, until it becomes the 
c^onsistency of paste ; dien add to tiie composition, being 
in weight one pound, the following essentials : otto of 
roses three drachms, oil of cloves four drachms, best 
grain musk four drachms, frankincense and myrrh each 
two drachms, and oil of sweet nuts one ounce, these 
essentials being previously well ground in a marUe mor- 
tar ; after which, add such colours from fruits, flowers, 
&c. as s^.fl[ron, cochineal, saunders, . saffiow^, &c. as 
£euicy shall dictate; then to be formed into any required 
shapes or forms, in moulds prepared for that purpose in 
tb^ usual way. . In witness whereof, &c. 

Observations by the Patentee. 

The above described chemical composition, which I 
have denominated Ebengavui bosamic paste, in its ap- 
pearance imitates all kinds of variegated marbles, stones, 
Egyptian, Scotch, and other pebbles, and displays their 
Qiost wonderful and beautiful colours and veins ; the 
most scrutinizing eye being scarcely able to discover 
whether they are natural productions finished by art, or 
on artificial composition. The various elegant shapes 
into which the composition is capable of being formed 
as- ornUmental trinkets for dress are innumerable, and 
the delectable fragrance which they possess is not to be 
itestroyed, and is communicated to every thing near to 
which they are placejd. 

The Patentee conceives it to be proper on this oppor- 
tunity to guard the public against a spurious and dele- 
terious article that has been brought forward by certain 

ipdi* 
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individuals, in imitation of the above described compo- 
sition made up of pipe-clay, lamp-black, gum, vermiU 
lion, verditer blue, &c. The ^two* latter substances being 
nxpst pernicious and poisonous drugs, the first being 
made of mercury or quicksilver, and sulphur or brim- 
stone ; and the latter of the oxyd or verdegns of cop- 
per, and sal-ammoniac, which composition when applied 
to the oolfactory nerves, not only injures them but is 
destructive to health of persons wearing it* 



Specification of the Patent granted to William Weller, 
cf Getendish Street j Cavendish Square^ in the County of 
Middlesex^ Gentleman ; for a Method of manufacturings 
formings inakingy and engrwvingy Copper Plates for 
printing Policies^ to secure Persons from Loss of Pro • 
pertj/ of certain Descriptions. Da,ted June 17, 1800. 

JL O all to whom these presents shall come, &c. 
Now KNOW YE, that m compliance with the said pro- 
viso, I the said William Weller do hereby declare, that 
my said invention of manufacturing, forming, making, 
and engraving, copper- platj^s for printing policies' to 
secure persons from loss^ of property of certain descrip^* 
tions, is described in manner following; that is to say: 
The plates are to be manufactured out of sheet. copper, 
and made of folio size, in a rectangular or parallelogram 
form, properly prepared and highly polished for en- 
graving, which i&.to be executed in a neat, elegant, and 
masterly like manner. At the top of the plate or policy 
(in the centre) will be neatly engraved his majesty^s 
arms, with this motto "By his majesty's royal letters 
patent ;** on one side of the plate or policy parallel with 
his majesty's arms will be neatly engraved the figure of 
VjOL. XII. — Seconp Series. E e ^ Justice, 
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^fiiJitrct, round or Hinder which Will be this motto " Pro- 
^^rty secured." Oh the other side of the plate or 
Ipolicy piilraHel with the other figures will be neatly en- 
graved the bust or head of the patentee, round or under 
which will be this motto, ^^ William Welter, inventor.'* 
On one side of the pUite or policy will be neatly en^ 
graved or cut a curious scroll or check the whole lengtih 
of the plate, down which will be engraved this motto 
** Property secured from thieves and robbers," part of 
which when the policy is cut out will go with the policy 
%o the insured, and the counterpart remain in the 'book 
at the office by way of check,. The body pf the policy 
IviQ be neatly engraved, and contain as^far as possible 
so much of the covenant and necessary matt^ as apper-r 
tains thereto, and is fair and equitable between man and 
man, . or the insurers and insured, with proper blanl^ 
lines left to be filled up (with the pen) with the different 
sort and species of property insured, specifically parti-r 
cularised and minutely dekcribed. I'he^ engraved 
capper-plates, forming together the most grand and use* 
fnl policy of security ever yet made in this kingdom, 
are for printing patent policies to insure and secure 
•persons from loss of property of certain descriptions as 
hereinafter particularized. The great public utility of 
^ese plat^ or policies is (with the patronage of the 
rpubUc) to secure and insure his majesty's subjects frotqi 
the4o!5s'of a sort and species of property at present «n- 
^ely uns^ure and unprotected, though daily tfs:poise4 
to great danger, ^& m^y be $een by the freqiient losses^ 
'sustained, and the numerous depredations daily cotn-r 
-mitted' in this metropolis, its environs <apd the 'king^Ob^ 
^at^arge. Insurances in general have been found ^atid 
rprovecT very useful to the'commutiity, aiid ntaKiou^ 

offices 
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offices have been opened for the above purposes, hjut 
nothing has ever y^t goAe (till this) to secure and in^ur.^ 
^ certain sort an4 species of property exposed to gre^t 
danger by thieves and robbers^ neither has any other 
kind pr species of property been ever yet pro^^t^d, 
sepured, an4 insured, by engraved copper-plate patent 
pplici^s. The effecting this great and most d^^rable 
object appears to \\^ye been resented for the patentee ; 
who by great labour and expence is the whole and spl^ 
inventor and founder of this grand and long-wished for 
design ; and for which his majesty has beep most gr^^ 
cipu^ly pleased to grant his royal l^t^rs patent to WU- 
liam Weller, fpr making copperplate engraved policie^y 
tp ^cur^ his majesty's subjects from loss of property of 
certain descriptions of ^diich the following are the p47« 
ticulars. 

First. These patent poUcie^ go to securey insnre,- 
and indemnify persons froin lo9$ of property by burg- 
laries and all forcible entries, whether by day or night, 
in their dwelling-houses, out-hpuses, warehouses, shops^ 
and other premises, agreeable to the policy ^nd ihfi 
conditions of insurance thereunto annexed. 

Second* These patent , policies secure^ insujr^, ^d 
indemnify persons (such as merchants^ shop-keepers,- 
tradesmen, and othe^rs,) from loss of any m^rchai^di^i^/ 
wares, stock in trade^ &c. by butglaries out q{ any 
house, warehouse^ and other premises, insured by 
these policies, agreeably to the policy, and the jpoudi- 
tions of the insurance thereunto annexed. 

Third. To secure, insure^ and indemnify person$r 
from loss of property by highway and^botpad robberies,* 
agreeably to the policy, and the conditions of insiu^oc^ 
thereunto annexed^ 

E e e 3 Fourth, 
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Fourth. To secure, insure, and indemnify persons^ 
from loss of property by horse-stealing, agreeably to 
the policy and the conditions of insurance thereunto 
slnnexed* 

Fifth. To secure, insure, and indemnify persons 
from loss of property, by having their beasts or cattle 
stolen, and hav6 their loss made good agreeably to the 
policy, and the conditions of insurance thereunto an* 
riex^d. 

Sixth. To secure, insure, and indemnify persons 
from loss of property, by having their sheep stolen, and 
their loss made good, agreeably to the pc^cy, and the 
conditions of insurance thereunto annexed. 

Seventh. By these patent policies persons may in- 
sure their property from private thefts, and have their 
loss made good upon conviction of the offender of of- 
fenders (and not otherwise), agreeably to the policy, aiid 
the conditions of insurance thereunto annexed. 

Eighth. By these patent policies persons may insure 
against consolidated risks, and be secured, insured, and 
Indemnified, from loss of property, by burglaries and 
fire, whether by day or night, in their dwelling-houses, 
out-houses, warehouses, shops, and other premises, 
and will have their loss made good agreeably to the 
policy, and the conditions of insurance thereunto an- 
nexed. 

Ninth. By these engraved copper-plate policies per- 
sons inay secure and insure any other sort or species of 
property or merchandize, upon the high sea^, or else-^ 
wh^re, and will ba%e their loss made good agreeably to 
the policy, and the conditions of insui'ance thereunto 
annexed. 

The 
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The great public utility of these patent policies are 
to protect, secure, and insure, his majesty's subjects « 
from loss of property, the greatest part of which is at 
presetit quite unprotected and uusecure, though daily 
exposed to great danger : with the hopes of removing 
the erii, or at least checking and suppressing those 
alarming depredators (namely) thieves and robbers, who 
so numerously infest this mietropolis, its environs, and 
the kingdom at large. To effect this great and desirable 
end Mr; Weller intends (if patronized by the nobility, 
gentry, and the public,) establishing a general in* 
surance office (to be conducted by the patentee,) to 
insure and secure by these patent policies his majesty's 
subjects from loss of property hereinbefore described 
and specified, which it is trusted will be found of great 
public utihty, as the following advantages will most 
evidently result therefrom. 

I. An indemnification from loss of property at present 
unprotected by any insurance. 

II. The assistance of the ofHce in detecting and 
bringing offenders to justice. 

III. A gratuity to the widow, c6ild, or children, upon 
the husband or father being killed in defending any 
property insured (by these, patent policies) in ca§e o( 
attack. 

IV. A constant reward of five guineas over and above 
the usual rewards (upon conviction) to any watchman, 
patrol, or to any other person or persons who shall take 
into custody any one or more, who may have robbed, 
or shall attempt to, rqb any one insured by these patent 
policies, which will be easily discovered by the ofHce 
mark, or plate to be afhxed upon some conspicuous part 
•f the outside of the bouse, prenjises. or building/ so 

inscribed, 
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inscribed, by which it may be readily perceived that the 
bouses and property of persons insured will be more 
secured than those who are not sa 

V. AU patent pcdicies are stamped according and 
agreeably to act of parliament, by which it is humbly 
coiiceired the policies must be of great public utilil^ as 
they will tend to secure the property of the subject, aid 
the police of Ae country, and increase the revenue 
thereof. In witness whereof, fcc^ 



SpecijicaHon of the Patent granted to George Hawks, 

rf Gatesheady in the County of Durham^ Iron^MaTiu^ 

facturer ; for a Method of inaking and likewise keeping 

in Repair Cast-Iron Wheels for Coal Waggons and other 

Carriages^ where such Wheels are applicable. 

PatedNov. 6, 1807. 

y 

With an Engnmng. 

JL O all to whom these presents shall come, he. 
Kqw knqw ye, that in compliance with the saKd proviso, 
I tl^ s^d George (lawks do hereby declare, that my 
aald invention is described as follows ; ^at is to say : 
The usual method of making iron wheels for coal-wag- 
gpns, and other carriages whiere such wheels are appUca- 
ble, i^ to cast their arms and rims in one entire piece, 
^y which method they fire partially wea]^ened by the 
irregular co^itractiug pf the arms ^nd rims in cooling, 
|nd 9f9 epBsequently subject to be frequently brokea 
ft<m trifling ^ieck» or jeii^s ; and when the rims 9XM 
worn out or broken, or when any other part of the wh/eel 
i# iuji^r^d, th^ whol^ wheel becomes useless, ^d must b# 

replaced 
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replaced by . an entire new one ; these defects are re- 
moved by my invention, which consists simply in making 
or casting the wheel in two or mojee parts, and itl joining 
' those parts together by screws, rivets, pins, forelocks, 
keys, dovetailS) rabbits, or mortises, ^s is frequently 
done with wheek used in the machinery of mills and 
similar purposes, or by any other convenient means ; by 
this method the injuries occasioned by the contraction of 
the metal are avoided, the wheel is much stronger' with 
the same weight of metal, and in the end prodigiously 
Jess expensive than those cast in the common way of one 
piece; for when partially injured by wear or accidedt,. 
they can be repaired with little expense, whilst those dn 
the old plan must be replaced by new ones on ev6ry 
accident ; in the old method the manufacturer is com- 
pelled to select the softest iron for his pmfpose, not only 
for the sake of avoiding the accidents alluded to, bat 
also of preventing that of an entire fracture in cooling ; 
a soft material operates against the durability of the 
wheel, and is by my method not only not requisite, but 
1 am enabled to select such m^tal as is best suited to die 
purpose of durability, and to replace worn oUt or broken 
rims with new one$, to the old uninjured arms or new 
ani^s to serviceable rims ; thus I venture to assert, that 
wheels made according to this method will combine 
strength, durability, and economy. The accpmpaiiying 
ijjrawing (Fig. 1, "Plate X\T[.) represents a wheel calcu- 
lated for the general class of Ne.wcastle coal- waggons ; 
but of coi^rse t]ie strength, diameter, and description 
.of the wheel} with dther material points, depend upon 
the'earfiage 'to which the wheel is to be fixed, and the 
Toad on which it is to travel. 
In witness whereof, &^c. 

pescription 
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Description <^ a Fire Alarm. 
Irtvtntti by Mr, James Phcenix, of LiverpodL 

Cormrmnicated hy him in a Letter to the Editors. 

With an Engraving. 

Gentlemen, 

< < 

A, Fig. 2, (Plate XVI.) represents a glass vessel, calcu-- 

lated to hold about three pints of water ; but in win- 
ter it may be half filled with spirits, as water alone 
would be liable to freeze. . First, fill it with water up to 
the shaded part B, then suspend it over a tube similar 
to a spout, with a small piece of loaf -sugar, say half an 
inch square, at the ferthest end as at r, which will pre* 
vent the spring D from escaping; this spring commu«- 
nicates with an alarm, or rings the bell in the lobby. 
Supposing the room on fire the heated ait will ascend 
rapidly, causing an expansion of the air in A, which will 
force the wat^r over on the sugar and dissolve it, and 
t))ereby allow the spring to escape and give the alarm, 
sufficiently before the house would be dangerously on 

fire. 

E9 the wire comiQuuicating with the alarm or bells. 

F, the supposed room of the ho^se. 

G, the gutter for the water to run doifn. 

One of these alarums would be recjuisite for each room 
t>i the house, 

I^un, Gentlemen, 

Your?, &c. 

Jamei; Phcenix, 



Description 
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Description of 4 DouUe^leoet Press for wrious Purpasts^ 
fmiicntmtiji a/pH^k t$ the prising tVater mi ^ 
Chashs^ mmmijf tone kjf Minghigi Btf Mr. i. I; 

Cnnmumeated in a Letter to the Editors. 

With a Plate. 

X OUR valuable work being professedly devdted tj^ 
{nn6ttiote the knowledge, and improve iSib practic^^ of 
the uiefttl art% I am induced to presefit you #ith de* 
scripiions of the articles in my Usefui and MechaAtcal 
yitsstxOck which ia jUst opened, fieeling that t 6ught td 
describe them myself^ lest imperfect or fidse accounts 
bbtatti circulation. 

The principal object of the establishment U to giti^ 
publicity to, and encourage the general addption o^ 
several improvements which have occurred to Me from 
time to time for many years past i and 1 flattet myself^ 
it will posseistf sufficient attractions to bring me the 
means of keeping it open» and extending it without loss; 

Although my inventions constitute the leading fea- 
ture of the exhibition, yet it is not con&tied ex^usively 
to thi^e ; for the inventions and improveuients of other 
persons are and will be introduced^ as occasions afltord* 
them ; as Well as experiments instituted^ to solve a 
number of difficult mechanical pr6bleinsi 

To gite your readers an idea of the complexion ot 
this Museum, it will be well to insert the list of improve-^ 
Aients that first appeared in my Proposals in November 
last, more than half of which are how exhibiting, and 
the rest in prqiaTation. 

Vol. XIL-<*^oiip Series. V F f f JL^t 
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List of Improvements to be placed in Hawkinses Usefvl and 

Mechanical Museum. 

1. Model of a Planetarium, to occupy some acres^ of 
ground, intended as a magnificent <Mmament to a park^r 
and calculated to raise sublime ideas of the h^Lvenly 
bodies. 

2. Model of a Bridge with one arch, capable of being 
thrown over the Thames at London. 

3. P^ for a City, uniting healthy convenrence, and 
beauty. 

4. Model of a Fire-escajpe, easily applied to a. hous0 
from the street, 

5. Book-shelves, so constructed, that in case of fire, 
a large library might be removed in a few minutes, with- 
out injuring a book. 

6. Improved Fire-places, to save .coaU and carry 

smoke well. 

* ■ ■• -. 

, 7. An improved vessel for Cooking by steam. 
8.. A portable Oven and Ironing-stove, to be used 
over a common fire. 

9. A C^^lestick, to fit any sized candle^ 

10. A cheap and simple self-actii^g Extinguisher. 

1 1 . A cheap Spring to shut a door. 

12. A simple and cheap Apparatus, easily attached to 
a Door, to make it shut clos^ at bottom, and yet rise 
over a carpet. 

13.. A Door to open four ways, the hinges being in- 
stantly changed from one side to the other^ ' 

14. A Cock, by which a servant can draw no mer^ 
liquor than he is ordered to do. 

15. A useful Press, by levers, for various purposes, 
particularly pressing water out of cloaths, commonly 
done by wringing. 

16, Aft 
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16. An improveJ Washing-machine. 

17. A cheap Apparatus for filtering and purifying 
water. 

18. An improved Lever for drawing water from 

wells. 

19. A rotative Pump. * 

20. A Pump \o work with much less friction than 

any in use. 

21. Model of a Tide-mill, upon a new plan. 

22. Methods of producing a rotary from an alternate 
tectilinear motion. 

23. Communications of Motion in mill-wori, without 
wheels. 

24. A plan of wiiiding up a weight, while it is act- 
ing on machinery. 

25. Modes of accumulating small forces for various 
agricultural, domestic, and other useful purposes. 

26. Model of a cc»itrivance for obtaining great power 
at the sea-side, for working Mills, &c. 

27- A Machine to be towed across a river, which will 
at the same moment draw on paper, to any reduced 
iscale, the exact shape of th6 bottpm ; shewing at one 
view the depth of water m every part, together witli the 
widdi of the river- \ 

28. Plans for 1:he Sails of large sliips^ to make them 
go nearer the wind, and a machine to prove their supe- 
riority over'ithose iw common use. 

29. A simple way of finding the proper shape of the 
mould-board of , a plough. 

30^ An easy method of strengtbening a shaft in mill- 

work. 

31. The Claviole, or Fmger-keyed Viol, a new mu- 
/Sical insti-unient, with 68 gut-strings, which will never \ 

Fff2 go 
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go out of tune, played in the same manner and pro* 
ducing all the brilliancy of the piano-forte and grandeut 
of the organ^ and is in effect, a bfuid of Tiolins, tenors, 
violoncellos, and double boss. 

32. A Violin, to fold up for the pocket, 

33. A iiew mode of printing Music with types, and 
^ model of a printing Press for the purpose ; applicable 
also to yatrious kinds Qf qiath^matict^l and ornamental 
printing. 

34. Model of au oppar^tus for drying new9papers and 
other printed sheets, without loss of timf^. 

35. A Bookbinder's Press» qu a oew coristructiou. • 

36. A pair of Mathematical Compasses, partieulady 
useful. 

37. Sii^ple modes of describing Wii]pfi^ by m^l)s 
always at hand. 

38. A m&cbipe for modolUQg apd n^duoiiig Si^t^es 

and Busts. 

39. A mathem^^tioal im^tr^meot foir m^ftsimog dil« 
tances at oQe sta^Q^. 

40. A n^w plan of mounting Globes. 

41. Methods of describing the Profile Outline of the 
Tace;, ill WQ^ds^ s^nd numbers, so 9j( to be writteii ia 1^ 
letter, 

42. An instrument to ^ngpiave the &csimile of ^ 
letter on popper, f^t the same time it is writtezi* 

43r A floating Time-keeper, 
44. A Galvsinic pitej on a x^w CQnstructiQiu 
. 45, A simple Condenser for a ^v^ s^ a|»][dici|bli 
|;o chemicM purposesh 

46. A coBtrivance to rock a Cradlot 

47. Grammatioal Tables, j(c. yeiy miK^ finulitating 
Ihe a^^uirem^nt of ser^nl Lang^uagefi, 

♦8. M 
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48. Ail elastic Saddle^ particularly easy fpr man and 
bone. 

4£|. Artificial Ears, to assist the deaf, which can l)^ 
€pnsta;ntly worn out of sight without inconvenience. 

In addition to these, and for the accommodation of 

/ the Subscribers, there will be placed in the Mu-» 

fieuip, one pf each of the Inventions for which 

I have obUiined Patents, that are already befor<e 

the pubUc, vu. 

50. A Patent Pianp^Forte, with spiral strings and 
mietaUic fratnctsf. 

51. A Patent Polygraph, or machine for writing two 
or more letters at the same time. 

' 52. A Patent ScotQgrapb, or instrument for writing 
in tb^ dark* 

53. A Patent lik^iess machine, the only one hithertp 
invent^ by which the features of the face can be ac- 
icurately delineated. 

In selecting the articles for publication, a differeqt 
order £fqibi tbp abovp will be adopted, for the sal^eof 
first describing those most' easily to be brought into use, 
jind such fis established po^nufacturers can immediately 
make. The one chosen to commence with, is th^t num- 
bered is in the Jiist It is brpught forward with a view 
to restore to use a vast number of washing machines 
that haii^e been laid f^side within these few years, many 
of which answer their it^tended purpose very well, and 
4p not injuc^ the Uuan half a$ #uch as hand washing : I 
4iaU hcfflf^wr shortly present the pubUp with a very 
jconsid^rable improvement on thooji- 

The chief cause of tl^ disuse of washing machines has 
been, the want cdf wringing uiachines as companions to 
fheiuj for it being necessary to wring a considerable 

quantity 
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quantity of cloaths together, immediately after their 
being washed in the machine, the labour i^ so severe oti 
the wrists, that few women are able to perform it ; but 
in the common way, while they are washing a second 
piece, the wrists are recovering themselves, from the 
strain they suffered in the act of wringing the first. 

« 

Many have -attempted to make wringing machines, 
but have for the most part failed of success, by reason of 
their acting on the principle of twisting and stretching, 
which must unavoidably damage the cloaths. « 

In contriving a machine for this purpose, I soon de- 
termined on putting the cloaths into a bag, and that 
bag into a cylindric tub, having holes in the sides and 
bottom, and pressing the water oat with a piston forced 
down on the bag, because that could not injure the most 
delicate texture; but several objections bore against 
giving this pressure with a screw, such as the great 
waste of power in overcoming its friction, particularly if 
made of wood, the time required to turn the screw back 
again after having performed its work : ihe difficulty of 
disengaging the pressing board or piston, so as easily to 
get at the cloaths, with other objections of less conse- 
quence. Several other well-known modes of applying 
force were also examined and found deficient in many 
points ; at length the idea occurred, of having two levers 
acting in racks on a piston /rod, alternately Telieving 
each other, • * 

' I first carried this idea into effect in the year 1801, 
and made a complete machine for pressing the water out 
of cloaths, which answered the purpose so well, that 
they would dry in half the time required when wrung by 
hand, and the finest fabrics were not in the least degree 
.injured. 

Fig. 1, 
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Fig. 1, (Plate XVIL) is a perspective view of thi^i 
machine, with the levers disengaged from the racks, and 
supported. in convenient situations for allowing the pis- 
ton to be easily taken out. ' • 

Fig. 2, longitudinal section of the machine at the side 
of one of the racks, with a view of the ra,ck and piston 
rod, the lever being in its plaqe in the rack. 

Fig. S, Plan on a larger scale of the top bar, ^ith the 
end of the piston rod and racks. 

Fig. 4, Transverse section, on a larger scale, of the 
levers, with part of the racks. 

Fig. 5, Perspective view, on a large scale, of the 
hinge or fulcrum piece, together with a fragment of the 
lever. ' . 

The letters of reference are the s^ime in all the figures* 

a^ two feet connected together by two rails b. 

c, two uprights, carrying the top bar d, and strength- 
ened by two braces^. • 

g the tub, supported on the rails 6, having holes in it 
at fif and the lower corner filled up to keep the cloatha 
more compact, as shewn at»e. 

h the pressing board or piston, consisting of two pieces 
one upon the other, the grain of the wood crossing each 
other. , ' 

2 the piston rod, sliding in a dove-tailed groove in the 
top rail. 

ky a notch at the lower part of the dove-tail of the 
pistoil-rod, which when raised to the height, of the top 
rail will allow the piston ^o be taken away. 

/ the racks. 

m the levers, whose fulcra act in pieces o, that have 
rotation on a vertical axis /?, passing through the top 
bar df and kept up by the little pins r. 

Sy supports 
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s, supports for i^estiiig the levers on when not in use. 

t a plate of iron let into the top bar, for the pieces d 
to go through ; there is a similar plate at the under-side 
of the bar. * 

The racks, levers, and fulcrum pieces, are made of 
east-iron; but the levers are elong&ted with ^obden 
handles ; the two racks are in one piece, put through it 
mortise in the piston-rod, and fastened there by rivets u ; 
a thin canvas bag is made to fit the tub, but aboiit twice 
Ae length ; the rest of the machine is of wood. * 

A tub of eight inches diameter, and eight inches declp, 
inside measure, vIriU take from six to eight shirla^ or 
from two to three sheets at once ; but should it be ivisfaed 
to operate on a greater quantity at the same time, 1 
would recommend the tub to be increased in depth ra- 
ther than width, for if the diameter be enlarged, die 
levers must be lengthened to an inconvenient de^ee^ or 
a deficiency of power suffered; the water also Ivouid 
have to force its way through a greater body of die 
eloaths, in passing from the centre laterally. 

The size of the frame is not very material I lore 
made it thirty inches high, standing on a base Of thirty- 
six inches by fifteen, the rails, uprights, and feet, are 
three inches square. The length of the lever is thirty 
inches, and the rack two inches from the frdcrum, giv- 
ing a power of fifteen to one, forking almost wi^out 
friction. 

To usd this machine. — Place the levers on their sup-^ 
ports, and take out the piston, put the clothes into the 
bag, and the bag into the tub, twisting the mouth to* 
gether, and put in the piston. 

Apply one of the levers to the rack, and. press it down ; 
apply the other lever to its rack, and press down also ; 

then 
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then raise the fiirist lever to a higher tooth of the rack, ' 
and proceed iu the same manner, till the piston will de* 
scend no lower : let the levers remain a short time in the 
nteksv'that the water may drain oE 

To jrelease the piston ^ hold down one of the levers, 
wlule rthe other is put into a lower tooth .of the rack, * 
then take, out the first lever, and let the' piston rise;: 
proceed in this manner till both levers can be disengaged, 
the pistKHi 'may then be taken out, and the cloaths will . 
be found drier tl>an any hand-^wringing can make them. 

The machine may be used over a sink, or. set in a 
shallow tub >made. for. the purpose. ' . i ; : ' 

Since short and descriptive names save much circum- 
locution in conversation, and assist iii die speedy com- 
miUiiication of ideas, and since it is 'proper to distinguish 
this firom the screw press, &c. I shall call it the double- 
lever press; but /as. it is applicable to a variety of pur- 
poses, it will be necessary, besides this generic name, to . 
give specific names, designating the particular purposes, 
for which the presses are made; on that ground the 
press above described, being for the use of the laundry, 
will bear the name of the laundry press; and when it is 
wished to express its construction as well as use, the 
double-lever laundry press will be proper. 

The double-lever principle is applicable with peculiar 
advantage to many presses where a wooden screw is 
now used, but perhaps to none more than the cyder 
press ; in which by far the greatest part of the force 
appUed is wasted in overcoming the friction of the un- 
w^ieldy wooden screws usually employed. For this and, 
other presses requiring so much force, the lever must be 
made long, and the rack put very near the fulcrum ; the 
force of a great weight may then be had at the end of the 

Vol. Xlt— Second Series. G g g lever, 
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lever» by which an immense pressure wtU be obtained ; 
the racky together with that part of lever which acta in it^ 
must be of well-tempered steel. 

Fig. 6 represents a good form for such a lerer; whefe 
instead of the fulcrum turning on a pin, i^ acts against 
an edge a, on the scale beam principle; the tecfth of 
the rack may be made obliquely^ to throw the bearing of 
the lever nearer the fulcrum. The lever extends in 
breadth, below where it acts in the rack, for the sake of 
strength, as is shewn more^elearly by the transverse sec- 
tion Fig. 7. 

Fig. 8 is a horizontalsection in the plane of the* fuU 
crum. 

In cases where an extremely great power is wanted^ 
three levers may be used, as seen in Figs« 9 and lO, a 
large lever Uy acting on the press b, and two smaUer 
ones Cy applied to the curved racks dy. fixed on the end of 
the large lever. In this case, the large lever, instead 
of taking immediately into the main rack^ must be fax'^ 
nished with a spring-catch gy turning on a pivot at hf 
and guided so as to catch into the rack, when the levee 
is lifted up. There must also be a catch t attached to 
the main beam k of the press, to pre^nt the i^etum of 
the pressing rod b. 

The expense of pressed on this construction will be 
less than any other of equal power and durability ; and 
work may be performed by them in very much iess 
time than by those already in usi^. 

I am, Gentlemen, 

Yours, &c. 

John I. Hawkins. 

Account 
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Account of the Improvement of a Moor near Tranent y 

East Lothian. 

By Mr. Robert Hay, at Standerts. 

From the Prize Essays and Transactions of the 
HiGHi^ND Society of Scotland. 

J. HE condition of the moor which is the subject of this 
report, previous to 1799, was in an eminent degree un- 
promising. It was possessed by the former tenant and 
his forefathers, conjointly with the other tenants on the 
estate, for about fifty years, and they occupied the 
whole estate for forty years more. 

Until within these last twenty years, the tenants on 
other two estates were entitled to carry fail and divot 
from this moor, for repairing their houses. 

The moor in question never paid the possessor one 
shilling per acr^ ; and in 1799 it was covered with whins, 
except a few spots which were overspread with heath. 
The soil is partly black moorish loam mixed with a 
white sand, and a hard bottom of small stones, — and 
partly a brown sandy soil, on a bottom of hard stone, 
insomuch that when the plough goes over it, the noise 
startles the horses. A part of the 9urface is very un- 
even, and the soil so shallow .that it would riot admit of 
being levelled with the plough ; if it were so treated, 
the surface in some parts would have be^n peeled so. 
bare, that it would have produced no crop. I therefore 
resolved to abstain from levelling smy part of it ; but I 
traced out the low ground, and drew cross furrows, 
which, being Jsept dean, laid the whole so dry, that no 
water stagnated on the surfs^:e, 

Ggg ? was 
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I was iadvised to level the moor with the plough, t>ut 
declined to comply with this advice for the reasons 
stated above ; but I consented to level it with horses and 
carts, and to carry soil from a road forty feet broad cut 
through the said moor ; this, however, was thought too 
expensive a mode of levelling it • the schen^e was not of 
coiirse carried into execution. The crop nevertheless 
was equally good over all the ground. 

The moor now constitutes two ii;iclosures, one con- 
tatning twenty- seven acres, and the other ten acres, and 
will let on a lease of nineteen years for fifty pounds fisr 
annum* 



J 



Estimate of the Expenses incurred in bringing this Moor 
into Cultuve* Jt consisted of thirtt/seven Scots Acres, 

1799. 

March. To 3^ Scotch acres of whins 
hoeing, at 30s. <£. 5 5 1 8 

July. To 37 acres of whins 
burning after hoeing, 
at 2s. - - 3 14 6 

Nov. To 3 7 acres first plough- 
ing, with two horses in 

the plough, at 12s, per i 

acre - - 22 4 



£.%\ 8 
To 3 1 years interest on 
' 8ll Ss.frotaNov. 1799, 

to Whitsunday 1 803, at 

5 per cent. - 14 6 



«£. 95 14 



Carryover ^^.95 14 p 

1800. 
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1800. Brought over *C- 95 14 O 

July. To 3 7 acres cross plough- 
ing, bemg the second 
ploughing with two 
horses in the plough, 
at 10s. p^ acre .£. 18 10 O 
To 2 j years interest on 
181. 10s. from Marjtin- 
mas 1 800 to Whitsun- 
day 1 803, at 5 per cent. 2 6 3 



20 16 3 



1801. 

June. To break-harrowing 37 

acres,at6s.p^racre <£. 11 2 O 
To gathering and lead- 
ing off stones from 37 
acres, at 3s. per acre 5 11 

July. To 37 acres ploughing, 
being the third plough- 
ing, and laid up in^ 
ridges 15 feet broad, 
at 10s. p^r acre - 18 10 
To 37 acres once rolled, 
(not harrbwed) at Is. 117 

Aug. To lO^-cres limed, at 60 , 
bolls of shells per acre, 
Linlithgow barley mea- 
sure — 600 bolls, at 
20d. - - 50 

To carriage of 600 bolls ^ 
of shells, at 8d. 20 



Carry over •?. 107 p i*. 116 10 3 



*10»1. -Brought over ^.107 O <;f.ll6 10 i3 

Aug. To laying down tiie . . 

shells in small heaps on 
10 acres, at Is, |Fef acre 10 

To spreading Ibe lime 
on 10 acres, when 
slacked by rain, at 
Is. 6d. - - 15 

Sept* To 10 acres ploughing, 
iieing the 4th plough- 
ing, the ridges cleaved 
out, at 9s. - - 4 10 O 

To 27 acres limed, at 70 
bolls of shells per acre, 
LinUthgow barley mea- 
sure — 1890 bolls of 
shells at 20d. - 157 10 

To carriage of 1890 
bolls of shells, at 8d. 63 

To laying down the shells 
in small heaps on 27 
acres, at Is. - 17 

To spreading the lime, 
when slacked by rain, 
on 27 acres, at Is. 6d. 2 O iS 
Oct To 27 acres ploughing, 

^ being the 4th plough- 
ing, the ridges cleaved 
out, at 9s. per acre 12 7 6 

To cleaning out the fur- 
rows - - 8 10 



Carryover jf.349 S lO cf. 116 10 

To 



liSOi. Brought over . £. 349- a. 10 X. W6 IQl 3 
Oct. To 1 1 years interost on . . i . r ,. 

3491. 8s. 104. from' : • ;.! 

I 

Martinmas 1801, tg;. . , 
Whitsunday 1803, at i 

5 jp^r cent, .t- ;S^ ,4 



375 12 10 



1802. 

March. Inclosing 414 roods of 

aditch, at Is. - "<£.20 14 O 
20650 thorns, at 112*^ 
per 1000 - 12 7 6 

Failing, 414 roodsy at' 

28. />€rrood - 41 81 
To 10 acres ploughed^ • 

being tiiefifth plough- 
ing, the ridges cleaved 
out, M; 8& - 4j O 

To 48h6lls of oats, sown 
on the 37 acres, at 18s. 
per boll - ' - 43 iO 
To 37 acres harrowing, 
two double teatns, at 
3s. per acre - ' 5" 11 
To 380 Kb. red clover 
seed, at 11 id. per lib. 81 4 2 
To 152 lib. white clover 

seed, at 15d.jt«rlib. 9 10 
To 1 5 2 lib. yellow clover 
seed, at 8d. per lib. SI 4 
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To 



416 linprooenient (if a MdoT. 

1802. Brought ovef «£. 160^0 0^.492 3 1 
March. To 19 bolls of tye grass 

seed, at 12s. jc^er' boll 118^ 
To 37 acres han^owing 
in the grass seeds, one 
double team, at Is. 6d. 
per acre - - 2 15 6 
To cleaning out the fur- . \ . ^ 

rows - - 10 

Sept. To37acresofoatsshear- 

ing at 10s. - 18 10 O 

To 100 cart load (rf oats ^ 

carriage fronv the field . . 

to the stack yard — 3 

miles, at 2s. - 10 O 
To stacking and thatch-* . , 

ing ditto, &c^ - 2 O 

£.205 3 6 

To half years interest on 
X 205 3s. 6d. from 
Martinmas 1802, to 
Whitsuuday 1803, at 
5 per cent. - 5 2 6 



4803. 

^riL To gathering and lead^^ 
ing off stones frcHn 37 
acres, and rolling, at 
-3s. per acre - 5 110 



210 6 O 



Carry over <£. 5 1 1 <£. 702 9 1 



To 



* , 
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Brought over £.5 l\ 0.jf,702 9,1 
To threshing 372 boll?, 
of oals, aiid window- 
ing, at 5s. per hundred 1 3 .1 5 6 



July. . To 3 7 acres of hay mow- 
ing, making, , ricking, 
and carrying to mar* , 
ket M 14^9. per tjcte Xi 1% 6 

4803, 

May. By37'2bi^^aatft4i4 
I4&6d. the jpco^hipa 
of 744 threaves £^2B9 14 
JBy 744 thirewes c^ 

sCmnret^s. .6d. « 93 ft 4>. 
By 37 acres irf h»y* 
myir9ffi 447f 9Umt$ 

fentcy^^-^fff 37 •arei 

at •f.7. 7s. 4d. pff 

• 212 11 4^ 
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19 6 < 



>*M^ih«i*M^k4lM 



1747 l», 7 



T}»is, moor win now let 

foy a lease of 1 9 yeatdy 

at ^. 50 per arinum^ • 

iSay 2|years r^nti]()ote9 

jsrill paj^ >4ll the ex-^ \ 

pence - - U2 8 3 

no expense for carriage. . '» • -'.■ • 

> VoWXIl— SiCoNO Sbri$s, » Hbh /)^- 



Pf^etipHm ^ « Looinjor rnaitng Fishing-nets ; moentf4 
Ay Jtfn John Robertson, of.Sif. Mary*s Wind^ fidm^ 
hurgh. 

•) ' With 51 Plate, ' 

f rcnn tl^e Transiactions of the Society of AliTS, 
, Manufactures, arid Commpr^?. 

^ Preadum of Twpnit/ Cnuneas was voted h/ the Soci^t^ 
* •' > 4o Mr. Robertson for this Invention. 

A, MACHINE for weavii^ nets has long been a desU 
^eratmn in the arts. Fishennen experience many &M- 
Acuities from their nets b^g frequently bioken by dog« 
, fish, and otider marine ' animals, and the consequent 
length of tfme^ required by the present mode of netting, 
in repairing their injured 'nets, or in making others. A 
fisherman is sometimes compelled, from such accidents, 
to relinquish fishhig for a whole season. Any method, 
therefore, which leads to ^ aecelerate the fikbrication of 
nets, without increasing die expense of them, mu$t be 
beneficial to the epmrnunity. 

From this dDnsi<|ei^idn, I* |iave -paid great attentipq 

to the i|ubject^.am3 now submit to the Society a model of i( 

inachine which, it is presumed, will answer the purpose 

heI4 in vie^, of es^editing net-work, while, so far fron^ 

^increasing the expense of ^ them, it will dii^nish it. 

|«have, indeed, to regret, that from my obligation tq 
provide, by my o^n manial JabouV, for a n«me«.«, 
family, I have .beep unable to establish^tbe utility of the 
inventioQ^ h^ experiei\ce^ on an e:iif:tensi ve sqile^ I am, 
XjOTprthelpss, convinced, that the inven^on is betteip 
aiiaptc^d Ift the object in quortieay 4baaa«jr whkh hais 
hitherto been propose^. .'» - r:^ *c; •, v 



Description of dlMflifi>i^'malnng 'Pishing-neis, 41^ 

JReference to the Engraving of Mr. Robertson's LootH 

Jbr weaving Fisking^nets, . 

Fig. 1 (Plate XVIIL) is the machine in a state ready to. 
begin working, supported in a wooden frame; A is a 
beun^on whiclbthe twines for the net are roUed, in num- 
ber equal to the knots tied, and from which diey pas& 
through circular tubes fixed in a bar B (shewn by dotted 
lines through the pulley, but seen bettei' Fig. 2) wiiicj^ 
is fixed near the circumference of two equal pullies C, .C/ 
that turn on their axis by means of a crois<-treadle,, 'vdth 
small pullies at each end D, D, through which passed 
a band, .one end of which is fastened on. the firam^ ^ E^ 
and the other on the puUy C. At F, the band through 
the other pulley has one end fastened on the frame, f^ G, 
und being, wound round the farthest pulley C, is fastened 
on the under side of it, which by the alternate actioA oS 
the If eaddle on its axis H, moves the pullies C^ C^ aad 
csircular tubes firom their situation, in Fig. 1, to that in 
F^. 3, and back again. In the centre of the pullies C^ C, 
is fi|:ed another bar P with a dove-tail groove,i whece the 
pirns that contain the twine are supported, (it being ne^ 
cessary.to have two threads far every mesh, also one 
pirn more thaa there are tubes). In a groove under the 
dovetail is a slider L, moved by a wire K^ fixed in each 
end of it,r having pins hi it, by which it moves the pirns^ 
backwards or forwards over the notches in the bar I^ so 
as to ciast a part of the knot : the pullies C, C, and /bar 
B, move round the bar I as an axis, but independent of 
it| the bar I being fastened through thepuUies to the 
frame. M is a moveable bar (centred within two siip* 
porters N^.N, having two joints) with' hooks, both for 
catching the twine at the end of the.diiCPiU^r tubes, and 

Hhh^ hjf 
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by ojroeMing the hooks to the other side of the points of 
the tubeS) to ^ve the twine a turn for forming the 
knot, and by raising the points of the hooks, the ends of 
the tiifaes eMer between them, as shewn Fig^ 4 : and by 
ihe ciseular netrnt of the bar B, whea the two piiBie» 
C C, ^00 turning on thw cevtros by the fiootvon the- end, 
)fc». 1 , of tibe oross-tiMddie, and until* the kaota so fbmied. 
are close to bar B, Fig. 3, (it is then what we caU a; 
vfpsiiag knot) a part of which falls into a notch cat bdow 
the IwA df the sapporten of the pims in the bar I, &en ' 
dide dM^ piiiis:4»«er tlie notches that conJtain the twine,- 
ihe knj3t is then cast, and then by* the foot on thci othep 
endy Now 2, of the cross-tteaddte, until the p#ints of tho- 
tubes are' returned to its former position, th^s remove' 
the knot by disengaging the hocdis and the tn^s^ thei^ 
die knots are Inade tight as the wrought-pai1> of. the net* 
is ifoUed on beam' O, on one end^ of wy ch. there is a* 
pidley' P, with a band that comntunicates^ wi^ the pnl;*^ 
ley, on th^ end of a shoit roller til, m which are fixed^ 
fioui^ cross bits of wood that answer the purpose of trea^l 
diet fot the feet,, by whtelt il is doawn tight, R i%. 
another short roller Gommnnicating with the^ roUer A>; 
sennng to gii« out the pr4^er quantity of twine* fjpp-lhe' 
length of: the'mes^s, or io boM it while tile ethev seQer- 
tigbtem die knot. S is the seat. 

Fig. 2. IS a plan of the machine, the nK)veaUerbar'and 
trea4ies left ont to prev«ttt confusion. 

Fig. 3. is the situation of the riinning b]^ when the 
pirn goes through it. 

Fig. 5. is the- tube m the same position^ shewing- the 

manner the knot ia tested round it ; and^ having the^ 

pirn and slider .L taken out of thg bar I, the dotted. 

tittes shewing at what height tfaej^ cometogetbfr^ h^ 

w * the 
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the sUdec L there are two pins,. T T,. to pi?eviwrt itif 
rising high enough tp touch the Btrii^ ; and in Cb/9. has I 
there «re two wires^ O O, Uhe ataples^ to support tb^ 
sUder l« ia its place. 

|^ig< ^ is the. moveable har M with the hooks*. . 

fig. 7* in the hoGths a« large. 

Fig. 8. is the bar I, shewing tjpie.ftotchies^ ia which, thee 
strings lay 9^ to let the ]^)9 .p&s4 over theat^ (wheui the 
tttbeft arQ b^gug^ ova? a^ Hi^Figs^ 3)< 

F|g. 9. is iiiK^ aiidet ht wi)th tina pins that iMno&.the 

pirns. 

, „ 

Sir, 

Mr. John Robertson, stocking weaver here, having 
lately communicated to the Highland Society of Scot- 
land your letter to him. of the 6th April, 1805, toge- 
ther with a model of his machine for weaving fishings 
nets, I have been desired by the directors to recommend 
bkn to the notice pf thQ Society of Arts, &p, and ^ 
mention that if his mvention can be made practically 
useful, it will most materially contribute to the exten^^ 
sioo of the fisheries^, by cheapening the expense of 
outfit. 

Although improvements in the mechanicf arts do not 
fajl within the plan of their Institution, yet the Highland 
>$ociety have given Mr. Robertson a few guineas, to 
enable him to attend personally on the Society of Arts^ 
|ce. and to explain bis machine. lam, Sir, 

* Yctucmpst .obedient Servaat, .. ^ 

. \&^ MMaJkcmjiKf. Seocetary.. 

J^Iarch 86, 1800. . , 

From 



L 



4I» Neof Theary of the Tides. 

> IVom Mr. Bobertaon^s sobsequent statement to the' 
Committee of the Society of Arts, &.c. it appears that* 
tiie nets used m the Nortfiem fisheries are of one breadth 
throughout. He supposes he could make three courses^ 
of one hundred meshes each in one minute ;.- that such a 
loom should be about 3| fee^ wide, and would cast 
about fifteen or sixteen pounds. 

. A Cerlificate firom Sir J<^ Sinclair stated that Mr. 
Bobertson*s invention was much improved of in Scot- I 

\uAt- and that he trusted it would be fiiund entitled to 
the patronage ^ the Society of Arts, &c. ^ 






New Theorif of the Tides. 

By M. Laplace. 

From Hist, des MathEmat. t&me IF. 

jVl* LAPLACE has treated this subject in a rery com- 
plete manner in the Mem. de VAcad^mie for \ilB^ 1789, 
and 1790, and particularly in his Micanique cSleste. 

After having established the conditions of equilibrium 
Ibr a point acted upon by any given number of forces in 
any given directions, M. Laplace considers the condi^ 
tions of the equilibrium of fluids ; ^e property which 
characterises them being perfect^ mobility, it follows c^ 
course, that for a fluid mass to become in equilibrium, 
it is necessary that each of the molecules that compose 
it be in equilibrium by virtue of the forces that influence 
it. Fronv this principle^ therefore, he determines the 
relation that should exist between the forces acting o» 
the system, in order to the fulfilment of this condition ; 
«nd he applies it to the equilibrium of a homogeneous 

fluid 
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fliilfl mass 8un»tui4u^r ^ ^^^ nucleus fixed, 9&d df' any 
jpven figure. . 

He ofterwi^ds iatroduc^ into his 4iff^eiittal equa* 
licMiB the foaroes which. disturh the 9tAte of equilibrium^ 
These forces are^ &My the itttraoti9n of the sun and 
Pl^on i second^, the; attractioQ of the aqaeour bed, of 
.which the interior radius is that of ^e spheroid in eqid« 
libriuni} aod the eoiiteiior radivm that of the perturbed 
spher <Hd. 

Taking first upon the supposition of the earth being 
spherical withoi^t any rotary motion, ami the dq^ of 
(be sea every where the same, he seeks for the oscilk^ 
|:ions th^t in such a case would be excited by the united 
action of the 3un and mo(»i. 

The integration of the differential equations present* 
;ng many difficulties, the author limits himself to a case 
of great extent, which is the supposition that &e deptli 
pi the sea is only a function of the latitude^ In this case 
(e^en t^e investigation of th^ nuhus of the 'spheroid con^ 
ducts to a Uuefir differential equation, oi whidbi theinle^ 
gration surpasses the forces of analysis ; but the author 
observes, that in ord^ to determine the osciilationa of 
the ocean, it is ^ot necessary to int^pcate this equation ' 
generally, and that jit* is si#cieutly satis&ctory, be-^ 
$;aii^e the psyrts pf these oscillatiQns, depending on the 
primitive s^ate of the ses^ would sooithave disappeared,- 
from the eflept of the e^^terior obstacles % so that with^ 
QVft the action of the sun and moon, the sea would long 
sinf^ have arrive4 V^ ^ ^ ^t^ of permanent e<|aiiibritm»f 
wheuce i^ fqUqv|[s, ^tha^ ^he action of these two lumina^ 
ries agiti^s i^ inc^fsantly, aad Uiat it is sufficient to 
coq$ider thus the Qsdllatians which depend 014 such 

As 
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\ As lie probeeds W ^derdlop^ <tbe t<mi6- that j^lody^fe 
iheni) M.Laplace divides them.into three elates; tl|0 
first-aot at ^t depending oA the voteiy motion of the 
earth) but dok4y on the iiYdtion ef the atlmctih^ body ih 
its orbfit ; tbey vary npe/c^ Alowly, >iftd d^ not become th^ 
nme aga^ti ^iitil alter a loiig intefrvak The terms' of the 
aeomd class d^peiid principally on the i?6ta]*y motion 
hf tfaeeH^th^. and beeodie the £Mle^a^]3ft/affeer an inter *- 
Tal of nearly a day ; lastly, those of the third elajfts de- 
peiid' oti:a doo1>lea.ngle^ and conAe(|uetltly' tetiir^ in like 
madDsier^after ia hajf a day. . iktoce resiik three difSenrent 
kinds of «]stillatioxi$, the periods of which 9xe the same 
as those of the terms that produce them ; the increase €>f 
the radius of the. spheroid bemg given by ai linear 'eqi^a* 
ticm, these oscillations ar^ superposcfd without being 
eonfounded; which permits the aiithor to 'consider them 
iepamtely. ^ ^ 

He ptooeeds to examine^ the first, -supposing' Ae ei^rtb 
to be^ revolving eliipisoid,^ which renders ^e- dep^ <Sf 
the sea a Sanction of the latUu^ only ; and he demons 
sttates that if the at.tracti^ luminary be at a mifiicieidt 
distance, ' these oscillations may be ealculated as if the 
depth of ihe sea. were nearly the ^ame in every part; 
the portion of 'thesa oscillations which depends on the 
motion of the nodes of the lunar orbit, jmay be reiy con^ 
siderable \ but the author demonstrates - that ibese great 
psciUations are almost entirely 'annilnlated by the resisH;-^ 
<^ce that the sea meets ^h in its motion, ^nd that they 
ase very yearly the same' as if the sei were plated at 
each instant tn equiUbriiHn imder the lujdfaiiiiar^ that at^ 
tracts it: this resiilt becomes the m<!i^e e^kdctj as the^at-> 
tractin^ luminary moves more slowly' id its orbit; ihe 
error is consequently insensible with respect to die st#^ 

► . an<i 



iV^ Theorjfifthe TUet. fBf 

€nici the observations indicatiiig that the Ofcillttions c/t 
this class are veiy small^ the same consideration may be 
applied to the moon, not^rithstaoding the nudity of 
her motion. 

M. Lajilace next proceeds to develope the temis pto^ 
duced by the. second species of oscillations, which de« 
pend principally on the rotary motion of the earth. 

This observation is here very important, and becomes 
even indispensable to enable us^ to deduce from these 
terms a law of the depth of the sea« It affords the meant 
of expressing in a very simple way the oscillations of 
this species, when the spheroid is a revolving (me. 
From these oscrUations proceed the difference of the 
tide in one and the same day. This tlifference is very 
dmall, as the observations indicate ; whereas in the or- 
dinary hjrpothesis, die difference would be very great : 
icis ni^essary, therefore^ that the depth of the sea be 
nearly constant The author determines, .on this hypo* 
thesis, the oscHIatioiis that he has examined. 
' He calculates, on the same siupposition, the oscilbu 
tions of the third species ; observing afterwards that the 
resistance which th^ sea experiences in its movementSi 
r^lidar^ diose of the first species independent of the law 
Of its depth, ^e concludes that it is only nebessaiy to 
consider those laws of the depth' ctf the sea, by which 
we may determine at once, the oscillatians of the se« 
fond and third species ; which reduces it to the suppo« 
titiou that the dqpdi of the sea is nearly uniform. He 
gives, in this hypothesis, the numerical expresinofi of 
Ihfiioscillatibhs, and of the flux and^cefiux of the sta. 
aoeording to various suppositions with regard to dq^k 
. \ Haviog dius determined the oscillations of the sett 
1^ supposing the earth to be a sphexoid of renflotionf the 
^ >Vi& XII.-*Stco24D Series. lii aul 
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4it-^ jMnp Thmrjfcfiie Tidtt. 

»ttflior gppiroacheg neaier jto nature by giiing Ikhe eafib» 
EDjr fena wluitevierv md' be estabUsbes the equatiohs of 
tiMl moi2dQ8'x>f die jev'^dmterer be the law of U» depth* 

In this case the oscillations of the first order, almost 
aMohilated by the resistance tbe^sea experiencesp ^11 
bathe jaine ^before. . * ^ 

Witb.xe^>ect' to the other oscillationsi he proposes to 
detennine the laws of the depth of the sea» in which 
tb^ aiay become notking all over the* earth ; to accom- 
plish this he equals to Zero tl^ variation that they in*, 
trodiice in the radius of the spheroid; he deduces from 
^ it^ first| that ^e oscillatioiis of the second ord^ cannot - 
disappear all over the earth, except in tbe caae wh^ere 
t^e deptk^of the sea ia every* where the same. ^' ' 
-' SeoondLy, That the disappearance of the oscillations of 
jtfaie tfaiiird x>9der would si^pose tte d^tb of the sea to be 
iiifimte at tiie eqUs|tor/*andtiGftbing at the poles ; so diat 
. Aqre is^no admissible* law tlust* oan ailnihilate them' en- 
tirely. The author aftenuacds, by applying to the gene* 
ydu hjf^othesis of aii;<|iidekeriBinate idepdi, ihe analysis 
dikt JMt iemploys wbo^ the.eiiV(4o|^* apkerdid .is lone of 
Idndution, obtains the apfnoxioiate expression ttf the 
lMigfait4x> which tb^acdcRiAof the sun and moon 'raise the 
ntolfcailes of die sea :abln^ ks surface of cqjulibriiufl^ 
and this Ibi^BUila^ Sj(rlifeh'iq':iiiueit more general ithslh the 
ptseceding^ enaibraicee > ?^ ^< >greaib manjr pbenomena 
whfqh-natare presents to ns^ and ^wbioh escape iu^tice in 
the ca86: wfaeievflie depth of the teads merefy ititnctttni 
of ibe ::liaitcude. Such is the differarce between thf 
JfOuriif the tide and the passage of the body ttrUioh pnH 
dMei^otertbexnaridians-.adj^eisence whidi may and 
4(tt|rbt4o-b6 variable ^t 'different p^nrts. Bu^notvHth* 
^tan4l(%^fiHS9Ar^^^9 '^ ^ecieding fom^b ia;$tiii ^ 



m^E^ont fqt aU observ^ti9nfi( $ , aii4 it i^ fK^^MfcenUhiag^ 
whejU'wa conakler the. ii^j^gul^ntgr of the hontd&n ,^ tSift 
weitn^ ftod the variety 4f re^btmcet thai it expeifi^ito^ 
l^ajises wbtch ^it i^ ^ jmjppssibrle to reduce: to ealctilatioii 
and which obviously modify the oscillatioBis'of this nH^ 
o£ ' flaid. Hence tJto liuthoY concludes, thfit he nttst 
Umit himaeK to the an^Jy^s of the. geoernl pi^^ftomena 
itoultiiig front the attraction (^ the sun wd rooott, aitd 
t^ dedticmg from his observaHotis on thetQ, (he dat^ 
w^h .are indbpensabte to complete, in every port, t^t 
theory of the flux and rfeflux of the «at. . ; 

In coeseqiience, be takes the estimate previously ob'* ^ 
tained of the forces that give motion to the moiecttlea of 
|be sea, and he decomposes them into three other forces^ 
the first directed according to the terrestrial rdtdius ; th^ 
eecond perpendicular to this radius and the pisuie of the 
meridian ; the third perpendicular to that plane- Goup 
Bering; afterwards the action of the sun, as auppos^ ta 
move uniformly in the plane of the ^qiiatoiy a^d al^jiy 
at the 9anie distance from the centrO cjf the ^earih^ h^ 
lobserves that the foircte resultii^ from ijm iattracttoft, 
afe composed of twa parta^ one indep^iieofc of timey 
and invariable ticitU regard to the moleculea sttnated in 
|he ssoae fauti^vUr; |:{ie other depending on Ae tobtibn of 
iihe earth' and the.poAitiott of tho luminary in:iJai brbitr; 
^nd as tbeLjcoaatant paifts of tibese forces "must neeessaarify 
•ofioasiariiaviiltde aberatienio the permanent figutejiUdi 
the se^ p&muamB in eonieiqiiipfice of the rdtaqr idotliii 
of tl^ isanh,^ ^ aiidrar eonfimoi MmselfftDr the consider* 
adion of tUo Muanble piQrts /which cauae.ther Oinllatiov 
4rf the fluid, ile'^tfaen eatablndms tUs general ^prioeiple, 
Aat the state of « intern of bocSos, in ^wfaidt the imtif * 
^ions of motion have'dis^pp^red in consequence - 

lii 2 
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die resistance opposed to tkem, is pertodicaly as w^U as 
die forces ttmt actuate tb^m ; anc) as the variable foreet 
tf which #e have been speaking retlim to the same state 
in half a day, he concludes that there must be a flux and 
Ireflux in thi^ interval 

* Thus if we suppose a curve of which the abcissas re« 
|>resent the time, and the ordinates the corresponding 
elevations of the sea, the part of the curve ^correspond- 
f ng to the abcissa, which represents half a day, will de* 
termine the entire curve, which will be th^ indefinite 
repetition of that first part. 

To determine this curve, we must suppose a second 
sun, perfectly similar to the first, and moving in the 
same manner in the plane of the equator, widi this 
single difference, that it precedes the first sun by a cer« 
tain angle. After having estimated the forces resulting 
ftom the action of this second sun, we must suppose a 
•third, of which we determine the mas^ and the position, 
and uriuch would alone produce the same effect as the 
fmo others, and if all other circumstances are the same^ 
and the efevatioo of the sea should be proportional to the 
mass of die bodies that produce, it, we. easily obtain the 
elevttrion eorresponding to the third sun in functions c^ 
.the bei^t that the first sun would prodiiee in the . same 
X ppsition ;- but from the natme of the infinitely small 
osctUations that are superpos^ without being con* 
fcunded, the elevation of the sea caused by the actton 
,dl At two first suns, is equal io the sum of the eleva* 
tions that eteb would produce ae p a n >td y ; inahiog this 
Mm equal to thal^ which the hypotbesia of tim. third sun 
gif€8, lliere leaillts a linear equation of finite differences 
beCwe^i thflr^ oidinates of the curve oS elevatioiis of the 
9Uk The author fulfils the Ctmditioos of this equation 

by 
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l^y the theorem 4f Dr. Brook *Eayl(>r, 'whick> sarrsB ito 
4evelo|^ a fuiKtioU'' according to the powers of ttm 
varialde^^ by m^ans of diiSferentials >oi idiffprent ordecs 
fMetkodusIner^mcnionmi)^ and thenod dedtsce^thaex^ 
pression of the height of the W^l, which he. constracts 
very elegantly. This exprpssioniuciudes itwflLarbitraiy 
qiiaiythie^, -of whidi the fiiist depends on the n^agmtude 
of the full tide in the port under consideration, tandihe 
secopd 6i> the hour of snch high tide, or ou the (ime i^ 
which it follows the passagb of the sua oyer thenic^ 
ridian. 

It 4tppears at first sight that /the Iionri^of the tide 
ought to coincide with the jia^sage .over the meridian of 
thiE! body that produces it^ and that it ^oiild in fact tal$^ 
|ilac6 if the earth were a revolving qAeroid.; but this is 
not the case in reality. To perceive the reason of thil^ 
it must be observ^ed, that the phenomena of the tidi^ 
ard very sensible in a large ma^s of" fluid, because the 
impiesBion that each molecule receives is communicated 
to the whole mass, and must be scarcely sensible la 
lakes and small seas, such as the Caspian and Blad^ 
-tieas. If therefore we suppose a large canal commuui- 
•eating with the sea and advancing very far into the 
lauds situated under the meridian of its mouth, the j9i3x 
and reflux belonging to this canal would be insensible 
at those places^ but not so at the mouth itself; and the 
undulations produced at thi^ extremity being auccesi- 
sively continued to the wiK>le length of the canal^ would 
form at each of its points a 'flux and reflux subjeot to 
the same laws, hnt reaching them at later hours iu pro- 
portion t^ their distance from the mouth. 

M. Lapltor then considers the action of the moon, 
^t^posing it to move, uoifojrmly in the plane ofi i^ 

equator^ 
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«t|[uatorf ^ ahd.:alwagrk ;,Ht the same M&tmod ft<mk . tluSr 
c^trl^ ofi the earth r it i^ evident tliat a flux and refluii; 
SBiiist(.remilt fisCttiiit similar to that prpduced/ li|;r ^j^ gun > 
h^&^eititBalai^ it in.th^^ iame manner, and. <Somhines the 
two oscillations, which being veiy small^by reason of 
tbet'ierrcsfenalTBdins, are superposed without being oon? 
fbaotili^^: and he dicDqe deduces the expression of the 
total eievatibn of the tide, which, according to what has 
teenitfaid above, includes four arbitrary eonstant quan-* 
^Mes^'-j'ThtSL'elevatiQn is the greatest^ vidien the tnn» 
iunar and solar tides coincide ; and it is least, when the 
ingh tide^^f >the boidy -that produces the gieatest efifect 
filicides with the low tide of ^ the other. - If< then the 
eobr tide exceeded the limar tide, the inaxinnuD md 
4he -minimimi would take place at the same' hour of the 
day : in the contrary case the least tide would tohe pbtce 
at the 'instant of the low solar tide, and would conse* 
i^uently be a quarter of >a day later than the great Itde. 
^TUs furnishes the author with a simple mediod of ticerr 
staining whether the lunar or solar action is the greatest ; 
and all the obsei*vations prove that it i^ the former. 

If we suppose, as before, a large canal commiM- 
cating with the sea, it is obvious that it mii^t take a 
certain length of time for the oscillation^ ^t take place 
at its "Kiouth to make their way to its extremity ; and 8$ 
iMs time will approach more or less an equality to as 
^itftCt number of lunar or solar days, the luiuur or solar 
.tides at this cgctfemity.wiU approximate also more or leaa 
to the hour in which tb^ bodies that produde them arrive 
at the meridian. • Henoe we see how necessary it is in 
the theory of the tides to attend to the Jocri eircuim^ 
tSta(Dide^ of die port<$ and the consideration of the .6Cirve 
irf"' the elev^tioDd of the ^^_by introducing arbitowy 
' quantitief( 



quantities depenil^ot oiitth(e^qirii|rmsll«vQear^:^^ 
simple mediod; of .tio^ >tlv^/ . Xapllce abo abevcs:jh^Qto 
itis equdOiy.nffcessftry to attej^ t^'^b^m^ Mi^^W.tfliji§?nT 
tanoini^ by the {^ieiKOlfijena. of rlbef tid^s, tb^ li^tvppt^a 
forces of* the sua and:mmm4 file then appli^ ti9^^« 
foniiulsB toa case'ift.wtuoll he'stippo^es tlg^ s[£i!p»e^ipe%t. 
tioneH canai to have two mouths, r^o situated. that it .^bajlj^. 
be high water at the first at the saii^e tipif tbjat it isi lofvii 
walierat the second, aadiieeiproe2dly:|.<f»n^ih0;jd^ftoc#*ii 
stratesthat if the tiro tides reach ]^€i.eiitreiilit^rp£r:tii^e 
canal at the: same. laane^ tfa^r^ iii4llt)e:iip %?|;fti\4r^fl^i 
aet diis eaXtmxsLty by .reasop. vi *ii^ 'i^oftUei^nivriiih^AeT 
|/eriod is half a day.. : This ^nguIafrjcasiiiovvJbif^h depend 
entirely on local eirepmstiobea^ Itds faefmrK^s^jrYed.fli#:. 

Batsha aportintheldnl^am.of:Tcn^iI^^l^adr.i||i'sa^ 
other places. ' ♦ ^. .) 

t' Hie authox^ tiieii consid^rd tlid>case}in-!whiol]( the' sna. 
and -moon') always mtrping in tiieiiplimerofiidie equator^. 
wduU^ h^ subject to inequadBties iii(]their iiiotioiiaiaiiii; ja 
their •dfatancf^; and lastly lie pabsbsito the daaeactiia%i 
Mcunnng in matiure, incH^Uich 'We4anRist:pityiittentiid»itt 
itodecUklafion of these ItUniluiidSfcslfi Htti sbimothstjSiBaa 
'l^iMal tase m^i alb wellas thl^ iAiBeoedtag)r:be«fip|iKei 
to that ef > 'S4§v^al oth^r bo^to ^hogii^iliai&biiljaia tibir 
tjlane ^ ^he e^tktor, but ^t^dtttir^^lisb^i^ finmtkd 
Vbkvl^ (tf (bei^^i^ ' an<) with diffeitditl^i^eteiti^iii their 
^fbitsi. "^ >C?E>iiiblffing Hh^^* part]sdl''«icdon8(/<'he copdhides 
%hat:iAF-^e systein' of -Aa^are in wlsildifihese liimnanea 
tooViioi4*ot4t>i£3 indii^edtd^e eqifeMi^n«M^ie^tlaK:<sf 
liat^ tide li^ <S¥ing t^ithe ft^t^actiod^ bbrh txf^ the mion 

*^^his < exj^l^i^n^^ tk:c^ib^ f^ ' s^^ of ^^dMM% 
v^^Mife i^iyS^'itd tiie %«%hl'k>f^^k«^ tld^,^i^«^i{li«? rel^i. 
'-'^ tive 






4S« x^ Nml^TJvMi^^the Tid^, \ 

fHtrtotheiySnteTvalii; InWder ta ^dmpare theib wiilr 
#fe^oteervationd, tilie author 'contfidera tbeoi^ at theijr 
m^tSMA fowftrd^ tHeil^' ^T^gi^s^; and at th^r mini- . 
■Itim IkWna^ds the quadfiitures/ The o^riratioiis tliat he 
ca^Ioydd'i^eire cdltectWd fmm thosa diat i«!eiie made 4it 
Bi«9f, on tfaie infvitatidn of the* Academy of S^dence?,* for 
set ^^tte^&xve^ y^f^i and which M. Lalande has pub^^ ' 
idrtied in hii* Treiihe ^ /(strmiOyn^, M. Laplace exa- 
MriVred with ihl^ mitio^tcariQ alt those that he employed. 

Anibng^ilf&lihQiion^ei^athat the system of the utii^neiae 
«flbpd''U&;<tbei^ <<fr<^'idk 'of-^iMre in^ortaiice tiiaiv'tJie 
. AM" 'idhd >fe<kiiC' ^ ^^ '«a ; ait accurate acq^laintaIlcc^ 
finrth it W nor- oidy ^ervfcotfble ^ta the dailjr business, of 
aMt-poftsi^ <lMitPh;'is abb ^fsefiuljto ptevenfc the accideait;:^. 
tfaat'miffhuroiult fi^Ai'theiitimd^ of the high tidesi 
fowards the syzygies. This result of. the celestial attrac*. 
tion has; besides^ the advantage of serviug to confirosVi^ 
tfiemqsfe pdsitive.mdQuer^ the theory of noiversal gr^fty^ 
«UdKithe:aatbar i8'partk^tarLf pare£ul toe^tablisb^ by' 
H^ovrinj^ with nouefa AbUity ^tbvtbe star&ipg coijiddence 
00 line ofaBOcva^nswkb idle 4htory. The result oCtbia 
MttifMnAian^iB^' thht atsfifeali <tbe iaftuencecif the «aoQti 
#tt ttbcr^ihtf npiiitoios£| 4tiir lidfei^^ic^y ^rebU tbi/t iA ' 
ihb siiiv;t:rThia'tl)iM9)Drj» o»e of tbfs. m.^ iiiteresiiiig in 

lidhg Abal ia JttioaaMryoly^)^^; »p^Ue4.toipractice at dif^* 



farent ports^ the ph^Bomeimi thi^ it oonc^ro^^ ua io fqt 
loir^ fuid whoiif^.etali^lUs 411!^ stiU dubiow?; Ta$|tly^ it 
woaUtb^ di£t«il^f 10 £fid a ^oto e?rceUent modql of ttiait 
iaqportant tet, Iwhich coj^istf jojoi^nuning U)e pbaji^ 
noena, and extricating by skilful combinations and 4Xr 

^^Hd^thua on ^i^ w«(|k/ia jBr^er to shew, feirth ^ 

/ d^fficultiea 



J 
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aiiKciilties the author has surmounted, and the import- 
ance of his theory which is as new as it is difficult. 

M. Laplace has been also desirous of determining 
Whether 'the ^ea can have any influence on the motion of 
the earth, on account of the aqueous bed, which through 
the attraction of the siiu and moon, is deposited on the 
surface of equilibrium of the sea^ \ He estimates these 
forces, substitutes them in. the equations of soUd bodies, 
investigates them, and demonstrates that they are the 
dame as if the sea formed a solid mass vndi the spheroid 
that it surrounds*. y ' "- 

* The precedhig ahalysis, although vi^ry general, supposes 
that' the sea entirely covers the terrestrial spheroid, that 
its depth is uniform, and that it experiences noresistahoe 
rom the spheroid that it encloses. These suppositions 
height cause a doubt that the preceding results actually 
take place in nature. The author, therefore, gives a 
second demonstration independent' of these hypotheses/ 

The principle, of areas, which the author bias often 

employed, has here the advantage of being equally true, 

when the systeqi experiences any changes or sudden 

diovemehts, as is' often the case with the sea when t 

liappens to break against rivers. If the body be subject 

W the action of foreign forces, the sum of the areas de^ 

scribed diiring the element of time is no longer a Con- 

»tant qiiantity, but it is easy to obtain its variation, which 

,i« mdependent of the mutusd coi^nexion of the parts of 

'the system. This being admitted, we may suppose a 

^mass/ partly fluid and partly solid, to be deranged from 

the state of equilibrium by the action of very small forces, 

which leave the centre gf gravity at rest; the sum of the ' 

'areas described during the element of timie will be 

^nearly to quantities of die second order) the same as if 

' Vol. XII«*»SbcoM]> Smsis, K k k the 
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t^e mass had been entirely solid. Hence |t follows, tbat 
after any time whatever the amount of therafeas will 
still be the ,same on the two hypotheses.' 

This being admitted^ considering the eartl\ as a re^ 
\colving spheroid, very little different from a sphere^ and 
surroyuded by a fluid of little depth, the author esti^ 
mates the sum of the areas in the two cases above-men-' 
tioned,; and on equating these sums, he infers that th^ 
motion of the earth round its centre of eravity is the 
i^ame as it would be if the sea formed with, it oiie solid 
mass* ' He th^n extends this demonstration to the cas^ 
' in which he supposes the earth to be of any given form. 

^ftjBr haying established this excellent theorem, M. 
Haplace profceeds to examitie whether the trade winds 
which constantly bldw from West to East between the 
trppics, do not alter the rotary motion of the earth by 
striking against the continents and mountains they meet 
with ;' but the principle of areas soon shews that these 
muds, whl^h are produced by the. solar heat, cannot 
have such an effect; as this heat dilatinf^ the body 
equally on every side, the amount of the areas is 'not 
altered ; so that while the trade-xdnds af the equator 
diminish ,the iptary motion of the earth, the other moi- 
tions of the atmosphere^ which take pUtcie beyonq the 
tropics by vurtue Qf the $^Lme cau^e, accelerate the, mo- 
^6n m the. same, proportion. The author . applies th3 
jreasoning to earthquake^, torrents^ and generally to 
whatever is likely to agitate the eart|i in, ijts interior a^d 
^t its surface.; apd he concludes that these causes do not 
*at all disturb the rotary liiotioh i)f the eartlu^ ^}^ 
<5an only be altered by the dis^placing of.itspMjt^; but 
4his effect; to be seusibte. Wula argue gr§^t changes in 
Its internal co^istuutipn. 
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' ; . * .... % . 

The invariability of the rotary* motion of .th^ earth. 
is of the greatest importance ; since the length of th^ 
days depend on It. This theorem and the author^s prer 
i;^ous researches, in which he determines the effect of 
the re-action of the waters of the sea on the axis of the 

* . ► J 

^arth, are very proper to shew the extent and power of 
analysis, and the degree to which it has been carried in 
the (eighteenth century. 

• «i m ^ i. _ , I. ., _ ■ ■ , - I I I.I .■■ » I 1,11 , I ,11, 

JnteUtgence relating fo Arts, ' Mdnufacfure^ Xc. 

(Authentic Communications for this Department of our fForiji^ilt 

Ire tkanl^ny received,) 

An Account of the TVool purchasei in foreign Countries in 
the Years 12^02, 1803, and 180^, and employed in 

- Great Britain for the Manufacture of the finest Woollen 
Goods. In this Statemnt^ is included the prdt^bk Ex^ 
penseto. this Country of the Wool so purchased, . 

Jl N the three years specified, there were imported, of 
Spanish wool^ directly from Spain^ 16,986,644 lbs. 
Holland, - , * - 403,400 

Portugal, - . - 400,723 

Gibraltar, - - . .288,274 . 

France, - - . - . 252,222 
Germany, - - , • ,122,150 
America, - - . ,. - 10,567 
Prussia, . -. - .. ' . 3,357 

'. 'Dtomark, r .* - 381 

Total ^^ r8,46T,718lbs- 
Of this quantit^Tj^ aliout 15,307,7 rs lbs. were imported in 
Spanish or heutral vessels^ wdihe x;emaining 3, 1 60,000 lbs. 
in £j9gU3h vessels. 

Kkk2 Of 
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Of the quantity imported in Spanish or neutral resself » 
tbout 15, 14 1^900 lbs. were sheep's wool, and 1 65,778 lbs« 
lambs wool. Of the sheep'ft wool the proportions were, 
of the R» or first sort, about 12|Ppo,OOolbs.; of the Fj^ 
or second sort^ about 2,000,000 Ibs^; of the T, or third 
sort, about 1,1 27,000 lbs,; and of the K|Or coarse^ sort, 
about 14,920 lbs. 

The average prices given for these wo6ls. by the etq« 
thiers in England were nearly as follows : 

Ry'^heep^a wool, 12,000,000, at 6 j.jmt lb. S,600,0Q0 
F) ditto, 2,000,000, at 5^, - <• 500,000 

T, ditto, - 1,127,020, at 45, 6rf, - 253,579 
K, ditto, - - 14,920, at 3^, - ^ 2,238 
Laml}SWOo];» «. 165,778, a.t 4^ 3<f, « « 35,227 



15,307,718 lbs. c£. 4,391,044' 

These €£4,391,044. were the 3um,paid by our clothiers 
for this wool. What the merchants' profit might be it 
not presumed to be deteripined ; but if we allow 15 per 
cent, inclusive of interest, or «£f 58,656. the remainder^ 
or ^3,733,288. will be the sum actually paid out of the 
kingdom for this part of the imported woolt 

Besides these quantities, there were impoirted in Bri-? 
tish vessels about 3, 160^000 lbs. of Spanish wool; of 
which the respective proportions were, probjibly, nearly 
as follows : 

R, shee^^s wool, 2^477, 1 82 lbs. at 6^. 4,743, 1 5* 

F, ditto, -^ - 412,864 at'5^. 103,216 

. T, ditto, • - 232,652 at 4^, 6rf. 52,34^ 

K, ditto, -. .- 3,t>79 at3j - 461 
. Lwnb'swooi, - - 34,223 at 4^, 3i/. 7,272f 



■*i-^i 



3,160,000 .i*.906,449 ' 

From 
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{rom the gross amount of the latter sum, which is what 
is paid by the manufacturer^ there must in this case be 
deducted not ohiy the merchants profits, but also the 
expenses of freight and insurance. These cannot widi 
any accuracy be stated. ^ 

There were brought into England within the same 
period from Germany, 56 1,604 lbs. of wool not called 
Spanish, but a great deal of which was of the same 
quality. 

There is the same difEcult^y with regard to 6l3,059lbs.. 
of wool imported from A&ica and the Cape of Goo4 
Hope. ^ 

From^ Portugal there eame also 486, I24lbs. the greator 
part of which was probably equal to the t))ird} or even 
the coarser second sorts of Spanish wool. 

From these data, gross as som^ of them are, littlo 
doubt can be entertained, that during the three years ii^ 
question. Great Britain paid to foreign countries for tha 
wool which was the chief basis of its hne woollen manu« 
factures, at least <£*4,700,000. pr upwards of c£l,560^O00* 
per annum, • 
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(Continued from Page 3&40 

I^AMUEL Thomson, of Addle-street, in the city. of 
London, Callenderer, for a machine, engine, or frame, 
for the purpose of widening or stretching to the 
width, leather, oloth of linen^ cloth of cotton, cloth 
of woollen, or of a mixture of either^ brawn, bleached^ 
printed, stained, or dyed, and all descriptions of piece 
goods. Dated March 3, I80i. Specification to be est* 
iroUed within one month. 

RiCHARB 
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''feCHARl)WiLtc655:,%t'* the 'parish of Sf. Mary Latxi- ' 
beth,' Ih thfe c'onrtty^ or'Stirre3',"''1ft[Fchartist' . forcer-' 
tain* Hiacbin&-y or apparatus \yberfeby all objects in 
the 'Sea 6r cfer Water <5an be' disbovered'froln the^ 
surface thereof with accurac)- ; ana for "rttising^ sus- 
pfetidmg, and towitig into harbour, ships of war and 
^ery other ^de^fcription of vessels -that are dr thaty bd 
stiTilk at ses^/ o¥ hear the ^ea-cpast; channels, harbours, 
roadsteads, or other places, and removing sunken i<>cks^' 
ctir' Other (Afetfriietioiis- in'i*ivfefsr, haAbu^s, and channels, 
mted March' 3,' tSOSV ISpecifieatibii to be efttjJUed 
within twenty months. • ' ' ^ 

Frederjc Albert Winsor, of Pall-MalL' in the 
county of Middlesex, Esq. for certain improvements 
upon his former patent oven, stove, or apparatus, 
rar carbonising all sorts of raw fuel and combusti-. 
ifles, and reducing them into superior fuel of coke and 
charcoal, as well as for extracting and saving during 
the same prpcess the- oil, tar, pyroligneous vegetable 
acid, and ammonial coal liquors ; and for extracting and 
refining all the inflammable air or gas so as to deprive it 
of all disagreeable odour during combustion, and ren« 
clering the gas itself salutary for human respiration when 
properly dilut<^ with atmfc^phetic'air; a^d vapous mer 
ihods' of , applying the above products to useful purposes. 
Date4 Marc;li 3, 1808. Sj^ecification to b^ enrolled 
within, six months. . ' 

JeH^ QQ^mi^i »aA i0W9 iPAin^Bi'ipGE, ; pf Franbis- 
An^l^ Tqt|)6^i»-ctyart-roi^d, in^.tbe^cojunty cf. Mid,* 
^Q^x^ Si^¥^gf^1^rti)anufactitrer$, for certain improve-^ 
mei^ in regis^et.tBd other stoves. Dated- March 3, 
1^08. Specification to he enr<^Ued witbm qqcs moAdi. 

^ Thomas 
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THftl^S .JiFT^'^-.^spN, qf tjie parjsh of St. Samur 
Spuithwark, in :^h^ coupty of Surrey, Tanner and Le*f 
ther-dresser, . Joseph Euhs, of the parish of St. Sayioay 
^foresaid, Tanner and Leather-dresser, a^d Ai^^N^^g 
.pAixo,WAY| of Holbo^n, in the coBnty of M^iddlesi^x, 
Mechanist and Engineer, for a machine or machines, for 
the purpose of finishing, glazing and glossing of leather. 
Dated March 7,, 1808. Specification to be enrolled 
within one mgnth. 

Ma^c IsAMpAitD Brunel, of Chelsea, /^. tlji^ couotf 
of Middlesex, for certain improvements. on /circular a^i^ 
for sawing wood in an easy and expeditious mann^* 
Dated March 14, 1808. Specification to ,be enroll^ 
within six months. . . 

i .. - . ^ ' < I i ^, I 

. Henry Maudslay, pf Margaret-jstr^t^ .Qav^pdirfir 
•f|uar^, ia the county of Middlesex, M^har^t, fof j^ 
machine or machines for printing calicoes and i)ljby^ 
articles. Dated March 14, 180B. Specification ta be 
carolled within four months. 

,j S^yan Dp;ftij|:iN, of Fort^j^ace, Bermi^ndseyq^A^ t|jp 
ii«i¥flte)«^i^¥r?^X>.Ge^t for a pen up^f^.-^.BPy €Wf 
.i^rpcjigo,, I>atedMaix!h.i4, 1808. Sj^wLfic^igft ti^^^ 
enrolled within one month. ;, ;. j,.,,ifro od 

George Nathaniel Pollard, of Queen-street, in 
the county of Surrey, tapTdary, for certain improve* 
m^t« m ittftehinj^ry. for grindk^ siiioo^^tf^ Vl4ipo* 
lishing, plate and other glass for looking-glasses, iliir- 
rors, and various other aiticles. Dated March 14, 1808* 
Specification to be enrolled within two mont;hs. 

Edward Weeks, of Llaveny Hall, in the parish of 
Heiilan^ and county of Denbigh^ in North Wales, Gar- 
dener, 
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dener, fof a forcing-frame on a new and improve<! don«» 
•truction for'raising and forcing of cUcuiliber^, nieloiisV 
•trawliert'ies,' and various other fruits and pkiuts whicfi 
require the application of artificial heat to rear or ripeit 
the same. Dated March 17, l808. Specification to be- 
enrolled within one month, ' 

Aj^THQNY Thomas, of Duke-street, Saint James*s,' ip 

' the county of Middlesex ; foi- a method of manufacturin^p 

hats^ bonnets^ and other articles of the like description* 

Dated March 26, 1808. Specification to be enrolled 

within one month. 

Benjamin Cook, of Birmingham, in the county of 
Warwick, Manufacturer ; for a method of making bar- 
rels* for fowling-piecesi, muskets, pistols, and other simi- 
lar fire-arms, and ram-rods for the same. Dated March 
Sd, 1808* Specification to be enrolled within sisc 
iDcnitfas* 

JToHN Dickson, of Edward-street, in the county of 
Surrey^ Engineer ; for a method of constructing cocks 
fat stopping fluids ; and which cocks, hj one motioa or 
operation, will permit such fluids to pass^ in diflfereiflc 
^Krecfions* Dated March 29, 1808. Specifieattim*^ 

9 

be enxoUed within one months -" 
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